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BRADY  BRASS  CO. 


MANUFACTUnCRS    OF 


CYPRUS  BRONZE   FOR   LOCOMOTIVE  and   CAR   BEARING   USE 

ENGINE  CASTINGS  BABBITT  METALS 

JOURNAL  BEARINGS       MOTOR  BEARINGS 

General  Office  and  AVorks,    200-214  Tenth  Street,  Jersey  City.  N.  J. 
DANIEL  M.  BRADY,  President 


GUILFORD  S.  WOOD 

Necessities 


MECHANICAL  RUBBER  GOODS- 
ROME  COPPER  FERRULES 
P.  &  W.  PRESERVATIVE 
n  .,      .,       ...       ROLLED  STEEL  TIE  PLATES 

RailWaV  NRneS^k  t  eS        car  vestibule  diaphragms 

iiaiinaj  iicucooiu&d        ,j,laid  linoleum,  cocoa  matting,  carpets 

CRPAT    MHRTUPRM   Rllll  niMR       CAR  TRIMMINGS,    PLUVIUSIN   ROPE 
bKtAI    NUKIHbKN   BUILUINb       WOOD'S  NIPPLE  END  AIR  BRAKE 

CHICAGO  HOSE  PROTECTOR 


■SSPCF 


OFFICI/VU 


PROCEEDINGS    /T^^^^ 


^    ll°?PerYear      V^r*    20*  Per  Copy  J^ 


November  26.  1909 


ISUBJECT:  "THE  SIDE  AND  CENTRE  BEARINGS  OF  A  CAR. 
By  Mr.  A.  Stucki,  Engineer,  Pittsburgh. 


WESTERN  RAILWAY  EQUIP.  CO., 

ST.  LOUIS,  MO. 

Western  Brake  Jaws  Linstrom  Syphon 

Angle  Cock  Holders  Sill  Pockets 

Acme  Pipe  Clamps  Hoerr  Car  Doors 

Automatic  Brake  Slack  Adjusters 


TURNBUCKLES 

Car     ^l^'TfciMB  Forgiflgs 


CLEVELAND  CITY  FORGE  AND  IRON  CO.,  CLEVELAND,  OHIO 


DID  TDU  RECEIVE  DUE  OF  OUR  NEW  CATALOGUES?  IF  rOU 
BUT  FORCINGS,  BOLTS,  NUTS  DR  RIVETS 

STEEL  CAR°F6FrG  ECO  M  PA  N  Y 

Please  Address  Department  D.  PITTSBURGIH,    PA. 


Farlow  Draft  Gear 

You  Are  Referred  to  Those  Using  It 
MAKE  INQUIRIES 


ESTABLISHED     1884 


SIPE^S  JAPAN  OIL 

IS  SUPERIOR  TO  UNSEED  OIL  AND  DRYERS 

FOR    ALL    KINDS    OF    PAINTING 

IX  DAILY  USE  BY  ALL  THE  LEADING  RAILROADS  IN  THE  UNITED  STATES 
MANUFACTURED     ONLY    BY 


CHICAGO,  ILL.  JAMES  B.  SIPE  8l  CO.  Allegheny,  pa. 


This  Space  for  Sale 


I  Pittsburgh  Testing  Laboratory,  x 

X                                   Pittsburgh,  Pa.  t 

-^  INSPECTION  of  Bridges,  BuiIdings,Locomotives, Cars,  Boilers,  ^ 

-^                        Pumps,  Rails,  Cast  Iron  and  Steel  J^iveted  Pipe.  Etc.,  -♦- 

4.                        at  the  iWills,  Foundries,  and  Structural  Shops.  ^ 

X  CHEMICAL  ANALYSES  of  Ores,  Water,  Coal,  Coke,  steel,  X 

Cement,  Foods,  Investigations.                     '•    .  X 

j:  CEMENT  TESTING   Complete  Facilities  at    Pittsburgh,  Pa.,  ^ 

•*-                         Hasten,  Pa.,  Cincinnati,  0.,'Birrm-rTgham,  Ala.  -f 

^  MINING  ENGINEERING  Examinations  ;tnd  Reports.  ^ 

^                          Chemical  and  Physical  Laboratoms  at  Pittsbargh,  Pa.  > 

^                           Power  Plant   Testing.  X 

^                           Reports  and  Consultation.  > 


-f 


JsEW  YORK.    1  Liberty  St-       .          PHILADELPHIA,  Crozer  Buiiding.  > 

-RICHMOND,  YA..  Mutual  BuUtiing.  CLEYELAXJJ.  O.,  Chamber  of  Com,  X 

CI>f<"INNATL  O.,  Bell  Block-            f>T.  LOULS.  Mo.,  ('hemica]  Buikling.  X 

BUFFALO.  N.  Y..  Chapin  Building.    SAN  FRANCISCO,  Howard  Street.  > 

MILWAUKEE.  373  Pro.sjieet  Ave-.      EASTON.  Pi...    First  National  Bank.  > 

4.       CHICAGO,  Monadiioek  Block.  NEW  ORLEANS.  Wells  Fargo  Bldg.  *    > 

f                                BIRMINGH.\M,  4.1a..  Woodward  Building.      .  > 


d  From  time  to  time  we  have  published  statements  regarding 
the  merits  of  the  "Modern  Boiler  Tube,"  i.  e.,  the  steel  tube. 

(I  In  the  last  analysis,  the  success  of  any  article  must  depend 
upon  its  own  specific  merits  as  evidenced  by  the  experience 
of  actual  users. 


([ 


At  the  1909  Convention  of  the  International  Master  Boiler 
Makers'  Association  held  in  Louisville,  Ky.,  there  was  a  dis- 
cussion of  the  report  of  the  Committee  appointed  to  inves- 
tigate the  respective  merits  of  steel  vs.  iron  Boiler  Flues, 
and  we  quote  from  the  published  proceedings  the  remarks 
of  the  General  Foreman  of  a  large  Western  Railroad: 

"We  have  used  both  steel  and  iron  flues  on  the 
We  have  got  seven  or  eight  different 


stations  where  we  are  treating  the  water  with  lime 
and  potash  and  we  have  never  experienced  any  more 
trouble  with  steel  than  iron." 

C    The  above  is  peculiarly  significant. 

C  The  fact  should  always  be  borne  in  mind  that  "THE  MOD- 
ERN BOILER  TUBE"  is  much  cheaper  in  first  cost  than 
the  iron  tube. 

C  This  is  made  possible  by  new  and  improved  methods  of  man- 
ufacture. 

C  Even  at  equal  price,  our  observation  and  experience  (and  that 
of  many  others)  is  that  "THE  MODERN  BOILER  TUBE" 
is  the  more  economical. 

d  Possibly  you  have  especially  bad  water,  or  there  are  some 
particularly  difficult  conditions  which  your  boiler  tubes  en- 
counter. 

COur  representatives  will  be  glad  to  talk  with  you  on  the  sub- 
ject and  give  the  benefit  of  their  advice  and  experience. 

NATIONAL  TUBE  COMPANY 

General  Offices:  Frick  Building,  PITTSBURGH,  PA. 

DISTRICT  SALES  OFFICES  IN  THE  LARGER  CITIES 

Export  Representatives:     U.  S.  STEEL  PRODUCTS  EXPORT 

CO.,  New  York  City. 


*  This  is  the  second  in  a  series  of  announcements  regarding  the  "Testimony 
From  the  Actual  Users."  Others  have  appeared  in  previous  issues  and 
will  appear  in  later  issues  of  this  magazine. 


Go\ild  Coupler  Co. 


OFFICES 

341-347  Fifth  Ave.,  New  York 

The  Rookery, 

Chicago 
Depew,  N.  Y. 


WORKS 
Axle  Forge,  Depew,  N.  Y. 
Malleable  Iron, 

Depew,  N.  Y. 
Cast  Steel,  Depew,  N.  Y. 


The  Hartman  Ball-bearing   Center  Plate  and  Side  Bearings. 


THIS   SPACE  FOR  SALE. 


Cr 
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BALLS  OXOLIN 

VARNISH  REMOVER 


HEGISTf RED 
TH  E   I  DEAL  PAINT  Ol  L 


CHICAGO  Office. 


j« 


W.  Van  Buren  Street. 


NORWAY 
TURPENTINE 


Fulton  Bldg.,  PITTSBURGH,  PA. 
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ROBT.  A.   BOLE,   MANAGER,   PITTSBURGH  BRANCH 

LONG  DISTANCE  TELEPHONE  CALL.     GRANT  67 


Ra^ilway  and  Mzkchinists'  Tools  and  Supplies,  Electric 
Traveling  Cranes,  Compressors,  Pneumatic  Hoists,  Rivet- 
ers, and  complete  Machine  Shop  and  Foundry  Equipment. 

NATIONAL  wS^^L.  COMPANY 

MANUFACTURERS  OF 

STEEL  TIRED  AND  CHILLED  CAST  IRON 

CAR  WHEELS 

GENERAL  OFFICES.  WORKS: 

vati^  tn«i_  ^r  riv^^t..^.  ROC  H  ESTER,    N.   Y.  PITTS  BU  RG  H  ,    PA  . 

505    PREBLE    AVE.  SAYRE,    PA.  CLEVELAND,   O 

ALLEGHENY,     Pa.  NEW  YORK  CITY,  N.  Y. 

Jimmion,  master  Car  Builders! 

The  M.  C.  B.  rules  of  interchange  .^.  The  use  of  our  steel  back  shoe 
provide  for  the  use  of  the  steel  \^P  will  mean  a  saving  in  brake  shoe 
back  brake  shoe  on  your  /^AK-  maintenance,  brake  heads  and 
freight  equipment.  '^'        brake  beams. 

The  steel  back  brake  shoe  is  an  economy  on  all  railway  equipment. 
LET  US  PROVE  IT  TO  YOU. 

AMERICAN  BRAKE  SHOE  &  FOUNDRY  COMPANY, 

The  Steel  Back  Brake  New  York,  IM.  Y.,  Mahwah,  N.  J., 

Shoe  Chicago,  III. 

lA/RITE     F'OR    S/\/V\F»LE     OF" 


Stabrite  Front  End  Paint 


yVlMIiE     B^' 


Chas.  R,  Long,  Jr.  Company 

INCORPORATED 
MANUrACTURERS  OF 

.WAY.  STATION   AND  ,  r»ITIS\7If  T   IP      ITV 

BRIDGE  PAINTS.  LOUIS ViLLt^,    KY. 


Iv 

I  Nathan  Manufocturing  Co. 

i  85  -  93  Liberty  Street,  New  York. 

l  1612  Old  Colony  Building,  Chicago. 

I  Monitor,  Simplex  and  Nathan  Injectors 
for  Locomotives 


AND 


I  Sight-Feed  Lubricators.  < 

^  All  Specially  arranged  for  High=Pressure  Engines.  S 

>  STEAM  FIRE  EXTINGUISHERS  FOR  SWITCHING  AND  YARD  ENGINES,    l 

?  Boiler  Washers,  Boiler  Testers,  Rod  and  Guide  i 

i  on  Cups,  Etc.  S 

'-  SOLE  AGENCY     FOR  THE b 

>  Coale    Muffler    Cf    Safety    Valve    Co.,   Inc.   < 
PITTSBURGH  COAL  COMPANY 

Producers  of  All  Grades  of 

Steam  Coal 

Railroad  Fuel    a  Specialty 

General  Offices!    232  Fifth  Ave.  PITTSBURGH,  PA. 

LOCOMOTIVE  BLOW-OFF 

DOES  SATISFACTORY  W^ORK 
ON  MANY  ROADS. 

Can  be  worked  from  cab  or 
foot   board   while  running. 


A  catalog  or  call  by  Representative 

for   the  asking.     ^     JH     /&     /&     if 

Hofflesteail  TalTe  Mfj.  Co, 

Works;  Homestead,     Pitt^liursh.  Pi. 


CROSBY   STEAM   GAGE   &   VALVE   CO. 

Standard  Locomotive  Specialties 

Make  a  Perfect  Eiiuipiiient. 

Crosby  Locomotive  Pop  Safety  Valves, 

I'laiii  or  Mum.Mt. 

Crosby  Steam  Pressure  and  Duplex  Gages. 

Crosby  Counter  and  Pressure  Recorders. 

ORIGINAL  Single  Bell  Chime  Whistles. 

Johnstone  Blow-off  Valves. 

CROSBY  STEAM  ENGINE  INDICATOR. 

with  SarKfiit.s  Electrical  Atlacliment  Uiv  tak- 
ing any  nunit)er  of  iliasranis  siimiltaiieously. 

MAIN  OFFICE  AND  WORKS.  BOSTON,  MASS. 

Stores  :      Boston,  New  York,  Chicago  and  London,  England. 

Send  for  Catalogue  ami  Prices, 


This  Space  For  Sa  c 
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FRANKLIN  AIR  COMPRESSOR 

Class  C.  S.  C,  with  mechanically 

operated  intake  valves 

AIR  TOOL  SPECIALTIES 

MANUFACTURED    BY 

CHICAGO 

PNEUMATIC 

TOOL  CO. 


FRANKLIN 

AIR  COMPRESSORS 

"LITTLE  GIANT,"  "BOYER"  AND 
KELLER  DRILLS,  DUNTLEY  ELEC- 
TRIC DRILLS,  AND  BOYER  AND 
KELLER  RIVETING  AND  CHIPPING 
HAMMERS. 


g7~^--3      LITTLE  GIANT 
~     W]     ~  DRILLS  ARE  MADE 
r^     1  ]  IN  13  SIZES 


CHICAGO 


NEW  YORK 


No.  2    Little 

Giant"  Drill  with 

Corliss  Valves 


WRITE  FOR  SPECIAL  CIRCULAR  No.  56 


GOLD  6ftR  HEnilNG  &  LIGHTING  GO. 


MANUFACTURERS   OF 

ELECTRIC,  STEAM 
AND    HOT   WATER 


HeatiDE  Apparatus  for  Eailwaj  Cars 


Improved    System    of    Acetylene    Car    Lighting, 

giving  entire  satisfaction  on  a  large  number  of  cars. 

Send  for  circular  of  our  Combination  Pressure  and  Vapor  System  of 

Car   Heating,  v^hich  system  automatically  maintains  about  the  same 

temperature  in  the  car  regardless  of  the  outside  weather  conditions. 

LARGEST   MANUFACTURERS   IN   THE  WORLD 

OF  CAR  HEATING  APPARATUS 

Whitehall  Building  17  Battery  Place  New  York 


H.  H.  Hewitt,  Pres.  c.  m.  Hewitt,  Vice  Pres. 

MAGNUS    METAL 

MEETS  ALL  HIGH-GRADE  REQUIREMENTS. 

IT  IS    THE    STANDARD    METAL 

FOR    LOCOMOTIVE    WEARING    PARTS, 

JOURNAL       p^R     f      FAST    PASSENGER    CAR    SERVICE, 
BEARINGS     ■■""    1      HEAVY  FREIGHT  CAR  SERVICE. 

MAGNUS    METAL    COMPANY 

111    BROADWAY,    NEW  YORK. 


The  expense  and  annoyance  of  painting:  will  not  recur 
every  year  or  two  if  you  use 

Dixon's  Silica-Graphite  Paint 

ttie  'Troven  Shield  for  Steel  Work/^      Durability  records 
in  all  climates;  write  for  a  few. 


JOSEPH  DIXON  CRUCIBLE  CO.,     JERSEY  CITY,   N.  J, 


THE  SHARON  COUPLER 

Also  TOWER,  CLIMAX,  LATROBE,  CHICAGO, 

MELROSE  and  MUNTON  STEEL  COUPLERS 

For  FREIGHT,  PASSENGER  and  LOCOMOTIVE. 

I  The  N.^.tional  Malleable  Castings  Co. 

CLEVELAND  CHICAGO  TOLEDO 

INDIANAPOLIS  SHARON  MELROSE  PARK 


louse 


I 

Westingliouse  ^^House  Protecting"  Coupling 

The  "flexible  bead"  permits  the 
disengagement  of  the  couplings, 
when  cars  are  separated,  before 
the  pull  is  sufficient  to  damage 
the  hose 

The  Wcstinghousc  Air  Brake  Co. 

The  Air  Brake  Builders  PITTSBURG.  PA. 

The  Westinghouse 

Single-Phase  Railway  System 

Leads  in  tlie  Electrification  of  Steam  Roads 

Westinghouse  Electrical  Apparatus 

Leads  in  the  Railway,  Power  and  industrial  Field 
Westinghouse  Electric  &  Manf'g  Co.,        Pittsburg,  Pa. 

Westinghouse  Steam  Turbines 

Westinghouse  Gas  Engines 
Westinghouse  Steam   Engines 
The  Roney  Mechanical  Stoker 

The  Westinghouse  Machine  Co.,  Pittsburg,  Pa. 


LOCOMOTIVES  FOR  ALL  GLASSES  OF  SERVICE 


Atlantic  Type  Passenger  Locomotive, 
Built  for  Chicago  &  Northwestern  Kailway. 

Total  weight  of  engine  in   working  order,  183,000  pounds. 
Weight  on  driving  wheels,  95,000  pounds. 
Diameter  of  Driving  Wheels,   Si   inches. 
Boiler  pressure,   200  pounds. 
Cylinders,   20x26  inches. 

Maximum  tractive  power,   21,800  pounds. 

AMERICAN   LOCOMOTIVE   COMPANY 

30  CHIKCH   STKKKT,   NKW  YORK. 


The  Franklin  Mfg.  Co. 


C.  J.  S.  MILLER.  Prejident. 
MANUFACTURERS  OF 


"Riirforcel  Corrnptel  Asliestos  MH  M  ^leatliiir' 


No  Paint 
Fireproof 


No  Rust 
Everlasting 


Corrugated  Copper  Case  Hardened  Gaskets  and  Composition  Metallic 
Gaskets,   also  Chapman  Circular  Glass  Cutter,   (Patented). 

Asbestos  "Century"  Sheathing  and    Shingles. 

Wool  Packing  Waste  and  Cotton  Waste  for  Wiping. 

Asbestos  Railway  Supplies 

Train  Pipe  Coverings.         Papers,  Packings,  Etc. 

Perfection  Journal  Box  Packing  (Patented) 

85%  Magnesia  Boiler  Lagging. 

FRANKLIN.    PA. 


NILES  RAILWAY  TOOLS 

Electric 

Traveling 

CRANES 

and 

HOISTS 


STEAM 
HAMMERS 

Hydraulic 

Machinery  ;:*:" 

No.  3  Double  Axle  Lathe  using  High-Power  Sleel  Tools,     "o" 

NILES-BEMENT-POND  COlg 

Trinity   Building                                                                                   Pittsburg  Of.'^jce, 
111   Broadway.   New  York  Frick  BbtLCiNC 

M.  M.  Cochran,  President.  John  H.  Wurtz,  Secretary  and  Treasurer 

W.  Harry  Brown,  Vice  President.  .■      "_. 

WASHINGTON  COAL  &  COKE  CO. 

General  Office!     Dawson,  Fayette  County,  Pa. 

5,000  Tons  Daily  Capacity.        Individual  Cars. 

YOUGHIOGHENY 
COAL. 

STEAM.        -        GAS.        -        COKING. 

WASHINGTON 
CONNELLSVILLE  COKE. 

FURNACE.    -    FOUNDRY.    -    CRUSHED. 

Shipments  via  B.  &.  O.  Railroad  and  P.  &.  L.  E. 
Railroad  and  Connections. 

Sales  Office:     PITTSBURG,     PA. 

N.  P.  HYNDMAN,  Sales  Agent.     H.R.  HYNDMAN.  Ass't  Sales' Agt. 


This  Space  For  Sale 


THE  BEST  STAYBOLT 

FOR  LOCOMOTIVE   FIREBOXES 


RAILROADS  ARE  NOW  USING 
THE  TATE  FLEXIBLE  STAYBOLT 

AT  THE   RATE  OF 
1,250,000    A  YEAR      ,, 


OLIR  SERVICES  ARE  ALWAVV^, 
AT  YOUR  COMMAND        ''!^^ 

FLANNERY  BOLT  COMP^rfV 

FRICK   BUILDING  .'\''\ 

PITTSBURGH,   PENN. '•-' 
B.  E.  D.  STAFFORD,   =  GENERAL  MANAGER 


J.  ROGERS  FLANNERY  aIC^C),' 
SELLING  Agents      <>'     ^ 

FRICK   BUILDING  »     "  > 

PITTSBURGH,     PENN.>''>' 


HUNT-SPILLER  IRON 

HAS    THE 

STRENGTH  AND  WEARING  QUALITIES 


THAT   ARE   ABSOLUTELY   NECESSARY    IX 

LOCOMOTIVE  CASTINGS 


PRICES   MODERATE 


RESULTS    GREAT 


Manufactured    Onlv    Ev 


W.    B.    Leach,   Genl   Mangh.   &.  Treas. 


OFFICE    AND    works: 

383   DORCHESTER   AVENUE 
SO.    BOSTON,    MASS. 


J.  G.    PLATT, 

Mechanical   Representative- 


Galena = Signal    Oil   Company 

FRANKLIN.  PENNA. 

SOLE    MANUFACTURERS  OF  THE  CELEBRATED 

Galena  Coach,  Engine  and  Car  Oils,  and  Sib- 
ley's Perfection  Valve  and  Signal  Oils. 

' ; '  ;Guarantee  cost  per  thousand  miles  for  from  one  to  five 
y^'aVs  when  the  conditions  warrant  it. 

"';Maintain  Expert  Department,  which  is  an  organization 
of  ^Jl^jlled  railway  mechanics  of  wide  and  varied  experience. 

; ' '  Services  of  experts  furnished  free  of  charge  to  patrons 
in'ccrested  in  the  economical  use  of  oils. 

Street  Railwzwy  Lubrication  jv  Specialty. 


Please  write  to  home  of fice  for  CHARLES   MILLER. 

• ,;   further  particulars.  PRESIDENT. 


HIGH  GRADE 


Malled^ble  Cd^stings 


"We  are  prepared  to  supply  you 
promptly  with  RELIABLE  castings  for 
railroad     and     nniscellaneous    work." 


FORT  PITT  MALLEABLE  IRON  CO. 

PITTSBURGH,  PA. 
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Union  Spring  &  Manufacturing  Co, 
SPRINGS 

KENSINGTON  JOURNAL  BOXES 

;•"'  (ALL  STEEL) 

'PRESSED  STEEL  JOURNAL  BOX  LIDS 


tightest  and  Strongest  M.  C.  B. 
Journal  Boxes  Made. 


works: 
NEW   KENSINGTON,    PA. 

GENERAL   OFFICE: 

FARP^ERS  BAMK  BLDG   -  PITTSBURGH,  PA. 


NEW  YORK    -    50  Church  St. 

CHICAGO       -     Fisher  Building. 

ST.  LOUIS     -     Missouri  Trust  Building. 


OFFICIAL  PROCEEDINGS 

qf  the 

Railway  Club   qf  Pittsburgh. 

ORGANIZED  OCTOBER  l8,   1901. 


OFFICERS.  1909-1910 


p 

D.    J. 
Asst.  S.  M.  P.,  P.  &  L.  E. 


Pint  Vice-President. 

F.    R.    McFEATTERS,    Supt.    Union 
R.  R.  Co.,  Port  Perry,  Pa. 


Second  Vice-President. 

WM.    ELMER,   JR.,    M.    M.,    Penna. 
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Pittsburgh,  Pa.,  at  8  o'clock  P.  M..  with  President  D.  J.  Red- 
ding in  the  chair. 
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The  following  gentlemen  registered : 
MEMBERS. 


Ackenheil,  J.  D. 
Alleman,  C.  W. 
Allison,  John 
Altman,  C.  M. 
Amsbary,  D.  H. 
Bailey,  Robert  J. 
Baker,  Jas.  H. 
Barth,  John  W. 
Barwis,  J.  McC. 
Bennett,  Robert  G. 
Blackall,  R.  H. 
Brand,  T. 
Brown,  John  T. 
Clark,  C.  C. 
Cline,  W.  A. 
Colburn,  Wni.  W. 
Conway,  J.  D. 
Courson,  C.  L. 
Crouch,  A.  W. 
Cunningham,  Robert  I. 
Curtis,  H.  C. 
Dambach,  C.  O. 
Darlington,  H.  B. 
Deckman,  E.  J. 
Elmer,  Wm. 
Fay,  F.  L. 
Fleck,  J.  S. 
Foreman,  J.  E. 
Forsyth,  W.  D. 
Gearhart,  J.  A. 
George,  M.  E. 
Gies,  Geo.  E. 
Gray,  C.  B. 
Griswold,  W.  W. 
Grove,  E.  M. 
■  Gulick,  H. 
Gutierrez,  S.  J. 
Hackenburg,  J.  H. 
Haring,  Ellsworth, 
Hastings,  Chas.  L. 
Henderson,  J.  W. 
Hepburn,  M.  J. 
Howe,  D.  M. 


Howe,  W.  C. 
Huyett,  E.  G. 
Kaup,  H.  E. 
Kennedy,  Jas. 
Kleine,  R.  L. 
Knickerbocker,  A.  C. 
Knight,  E.  A. 
Knox,  Wm.  J. 
Koch,  Felix 
Krause,  Julius 
Kull,  W.  A. 
Lehr,  H.  W. 
Lobez,  Pierre  L 
Long,  R.  M. 
Lowry,  R.  N. 
Mackenzie,  R.  H. 
Mason,  Stephen  C. 
Matthews,  J.  A. 
Mercur,  H.  T. 
McFeatters,  F.  R.  ' 
Mcllwain,  J.  D. 
McNulty,  F.  M. 
Neison,  W.  J. 
Oates,  Geo.  M. 
O'Neal,  W.  J. 
Peach,  Wm. 
Pfeil,  John 
Phelps,  W.  H.,  Jr. 
Porter,  H.  T. 
Porter,  H.  V. 
Postlethwaite,  C.  E. 
Proven,  John 
Randall,  E.  J. 
Redding,  D.  J. 
Reese,  F.  T. 
Richardson,  C.  A. 
Robinson,  F.  M. 
Ryan,  William  F. 
Shuck,  William  C. 
Simpson,  M.  S. 
Slemmer,  W.  M. 
Smith,  A.  D. 
Smith,  Russell 


A'isitors. 


Stafford,  Samuel  G. 
Stark,  F.  H. 
Stucki,  A. 
Suckfield,  G.  A. 
Swartz,  H.  E. 


Berghane,  A.  L. 
Boyd,  Oliver  Gray 
Boyer,  C.  E. 
Cochran,  Chas.  C. 
Delaplane,  J.  L. 
Dempsey,  H.  J. 
Evans,  F.  D. 
Floyd,  Geo.  G. 
Haynes,  J.  E. 
Hoffman,  J.  M. 
Hughes,  Jos.  A. 
Lucker,  F. 
Meredith,  H.  P. 
Norton,  C.  L. 


Swcelcy,  G.  P. 
Turner,  L.  H. 
Unger,  J.  S. 
Walther,  G.  C. 
Warne,  J.  C. 
Young,  W.  W. 

VISITORS. 

Prager,  A.  A. 
Ramsdell,  T.  M. 
Robinson,  S.  R. 
Ryder,  G.  E. 
Rys,  C.  F.  W. 
Salsgiver,  M. 
Schaefer,  Frederic 
Schaft'er,  R.  H. 
Schultz,  Geo.  H. 
Shipe,  Warren  E. 
Smith,  R.  H. 
Smith,  Sion  B. 
Summers,  J.  M. 
Wilson,  N.  V.  F. 
Woods,  Edwin  S. 


The  reading  of  the  minutes  of  the  last  meeting  was  dis- 
pensed with,  the  Proceedings  having  been  printed. 

The  Secretary  read  the  following  list  of  applications  for 
membership : 

Bailey.  J.  H.,  General  Foreman,  Fifty-sixth  Street  Plant,  The  Mc- 
Conway  &  Torley  Co.,  Pittsburgh,  Pa.  Proposed  by 
John  Pfeil. 

Binns.  J.  Y.,  Special  Agent,  Monongahela  R.  R.  Co.,  Brownsville, 
Pa.     Proposed  by  D.  H.  Kinter. 

Blazier,  Bernard  H.,  Chemist,  The  McConway  &  Torley  Co.,  For- 
ty-eighth Street  and  A.  A\  Ry..  Pittsburgh,  Pa.  Pro- 
posed by  John  Pfeil. 

Boyd,  Oliver,  Assistant  Purchasing  Agent,  Union  Switch  &  Sig- 
nal Co.,  7926  Tioga  Street,  Pittsburgh,  Pa.  Proposed 
by  W.  W'.  Young. 

Cochran,  Chas.  C,  Chief  Clerk  to  General  Manager,  Pressed  Steel 
Car  Co.,  Farmers  Bank  Building,  Pittsburgh,  Pa.  Pro- 
posed by  J.  B.  Rider. 
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Crehan.  J.  H.,  Assistant  to  President,  Gilmore  &  Pittsburgh  R.  R. 

Co.,  Alachesney  Building,  Pittsburgh,  Pa.     Proposed  by 

J.  W.  Henderson. 
Criswell,  A.  B.,  Inspector,  Baltimore  &  Ohio  R.  R.,  Pittsburgh, 

Pa.     Proposed  by  J.  B.  Bishop. 

Davison,  X.  C,  Equipment  Engineer,  Keenan  Building,  Pitts- 
burgh, Pa.     Proposed  by  John  Pfeil. 

Edmunds,  Frank  W.,  Sales  Agent,  The  Dressel  Railway  Lamp 
Works,  3860-3878  Park  Avenue,  New  York,  N.  Y.  Pro- 
posed by  C.  W.  Alleman. 

Evans,  F.  D.,  Chief  Clerk  Treasury  Department,  Pressed  Steel 
Car  Co.,  Farmers  Bank  Building,  Pittsburgh,  Pa.  Pro- 
posed by  H.  E.  Swartz. 

Ferguson,  D.  E..  Purchasing  Agent,  H.  K.  Porter  Co.,  Forty- 
ninth  Street,  Pittsburgh,  Pa.    Proposed  by  John  Pfeil. 

Gibson,  Frank,  Chief  Clerk  to  Superintendent,  Union  R.  R.,  516 
South  Avenue,  Wilkinsburg,  Pa.  Proposed  by  F.  R.  Mc- 
Featters. 

Gibson,  Wm.  S.,  Assistant  Engineer  M.  of  W.,  Union  R.  R.  Co., 

mo  Union  Avenue,  McKeesport,  Pa.     Proposed  by  F. 

R.  McFeatters. 
Good,  H.  J.,  Traveling  Car  Inspector,  Union  R.  R.,  Unity,  Pa. 

Proposed  by  A.  F.  Coulter. 
Gridley,  Sidney  D.,  Chainman,  Pennsylvania  R.  R.  Co.,  Gallitzin, 

Pa.     Proposed  by  C.  W.  Alleman. 
Hill,  Chas.  E.,  Salesman,  Crucible  Steel  Co.  of  America,  Frick 

Building,  Pittsburgh,  Pa.     Proposed  by  J.  D.  White. 
Imhoff,  H.  B.,  General  Manager  Sales,  Keystone  Steel  Foundry 

Co.,  Frick  Building,  Pittsburgh,  Pa.    Proposed  by  H.  V. 

Porter. 
Jackson,  W.  V.  C,  Manager  American  Directory  Co.,  Renshaw 

Building,  Pittsburgh,  Pa.    Proposed  by  John  Pfeil. 
Johnson,  I.  S.,  Resident  Inspector,  Pennsylvania  R.  R.  Test  De- 
partment, Union  Station,  Pittsburgh,  Pa.     Proposed  by 

Wm.  C.  Shuck. 
Leonard,  E.  J.,  Traveling  Inspector,  LTnited  Coal  Co.,  Bank  for 
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Savings  Building.  Pittsburgh,  Pa.     Proposed  by  Samuel 
Lynn. 

Lockwood,  B.  D.,  Assistant  Chief  Engineer,  Pressed  Steel  Car 
Co.,  444  Dawson  Avenue,  Bellevue,  Pa.  Proposed  by 
Chas.  A.  Lindstrom, 

Mason,  F.  N.,  Secretary  and  Treasurer,  Universal  Flexible  Pack- 
ing Co.,  3109  Penn  Avenue,  Pittsburgh,  Pa.  Proposed 
by  Howard  A.  Pratt. 

More,  F.  E.,  Motive  Power  Inspector,  Pennsylvania  Lines,  Fort 
Wayne,  Ind.     Proposed  by  G.  P.  Sweeley. 

McCloskey,  J.  C,  Clerk,  Union  R.  R.  Co.,  Port  Perry,  Pa.  Pro- 
posed by  F.  R.  McFeatters. 

McGregor,  J.  E.,  Salesman,  Crucible  Steel  Co.  of  America,  Frick 
Building,  Pittsburgh,  Pa.     Proposed  by  J.  D.  White. 

McKeen,  J.  W.,  Rep.  Davis  Expansion  Boring  Tool  Co.,  7620 
Tioga  Street,  Pittsburgh,  Pa.  Proposed  by  F.  M.  Mc- 
Nulty. 

Pechstein,  Albert  J.  G.,  Electrician,  The  McConway  &  Torley  Co., 
Forty-eighth  Street  and  A.  V.  Ry.,  Pittsburgh,  Pa.  Pro- 
posed by  John  Pfeil. 

Ralston,  J.  S.,  President,  Ralston  Steel  Car  Co.,  First  National 

Bank   Building,   Columbus,   Ohio.      Proposed  by   C.   S. 

Rea. 
Robinson,  S.  R.,  Care  Duquesne  Steel  Foundry  Co.,  Coraopolis, 

Pa.     Proposed  by  A.  D.  Smith. 
Roett,  J.  D.,  Chief  Draftsman,  Union  Switch  &  Signal  Co.,  7914 

St.  Lawrence  Avenue,  Swissvale,  Pa.     Proposed  by  W. 

W.  Young. 

Rourke,  M.  A.,  President,  The  Iron  City  Brass  Foundry  Co.,  Ly- 
ceum Building,  Pittsburgh,  Pa.  Proposed  by  John 
Pfeil. 

Rowand,  Will  H.,  Special  Representative,  W.  W.  Lawrence  &  Co. 
Pittsburgh,  Pa.    Proposed  by  H.  V.  Porter. 

Rupp,  R.  D.,  Stenographer,  Pennsylvania  R.  R.  Co.,  Union  Sta- 
tion, Pittsburgh,  Pa.     Proposed  by  J.  B.  Anderson. 

Sampson,  Jas.  M.,  Metallurgist,  The  McConway  &  Torley  Co., 
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5 141  Woodlawn  Avenue,  Pittsburgh,  Pa.     Proposed  by 
John  Pfeil. 
SchatTer,  R.  H.,  Clerk,  Office  General  Superintendent,  Pennsyl- 
vania R.  R.  Co.,  Union  Station,  Pittsburgh,  Pa.     Pro- 
posed by  R.  H.  Mackenzie. 
Schaub,  Theo.  J.,  Jr.,  Salesman,  Crucible  Steel  Co.  of  America, 
Frick    Building,    Pittsburgh,    Pa.      Proposed   by   J.    D. 
White. 
Schultz,  Geo.  H.,  Rep.  Purchasing  Department,  Pennsylvania  R. 
R..  P'nion  Station,  Pittsburgh,  Pa.     Proposed  by  Wm. 
C.  Shuck. 
Shields,  W.  W.,  Salesman,  C.  Trautman  Co.,  1801  Carson  Street, 

Pittsburgh,  Pa.     Proposed  by  John  Pfeil. 
Shipe.  Warren  E.,  Clerk,  Office  Superintendent  Motive  Power, 
Pennsylvania  R.  R.  Co.,  Union  Station,  Pittsburgh,  Pa. 
Proposed  by  M.  J.  Hepburn. 
Sims.  David  H..  Assistant  Yard  Master,  P.  &  U.  E.  R.  R.,  Lock 

Box  26,  I'ittock,  Pa.     Proposed  by  F.  H.  Stark. 
Stephenson,   F.    AI.,   Treasurer,    Union    Sheet  &  Tin   Plate   Co., 
Farmers  Bank  Building,  Pittsburgh,  Pa.     Proposed  by 
John  Pfeil. 
^^'illiams,  \\\  ^^^,  Master  Mechanic,  Crucible  Steel  Co.  of  Amer- 
ica, Thirtieth  Street,  Pittsburgh,  Pa.     Proposed  by  A. 
\\'.  Crouch. 
Wi'son,    Harry,   Wholesale   Lumber,    Bessemer   Building,   Pitts- 
burgh, Pa.     Proposed  by  John  Pfeil. 
A\'ood,    Ralph    C,    Draftsman,    City   of    Pittsburgh,   225    Forty- 
fourth  Street,  Pittsburgh,  Pa.     Proposed  by  John  Pfeil. 
PRESIDENT :     These  names  will  be  submitted  to  the  Ex- 
ecutive Committee,  and  if  by  them  acted  upon  favorably,  as  I 
Irust  they  will  be,  the  gentlemen  will  become  members. 

I  am  sorrv  to  have  to  announce  the  death  of  two  members, 
Mr.  George  T.  P>arnsley,  who  has  been  a  member  for  a  number 
of  years  and  also  an  officer,  who  died  very  suddenly  on  October 
23rd,  the  day  following  our  last  meeting,  and  Mr.  G.  H.  Davis, 
General  Foreman  Car  Department,  Wabash-Pittsburgh  Termi- 
nal Railroad,  who  died  early  Thursday  morning,  November  25th. 
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I  will  appoint  as  committees  to  prepare  suitable  memorial  reso- 
lutions, upon  the  death  of  Mr.  Barnsley,  Messrs.  D.  M.  Howe,  J. 
W.  Henderson  and  F.  M.  McNulty,  and  for  Mr.  Davis,  Messrs. 
U.  W.  McAIaster,  F.  H.  Stark  and  Samuel  Lynn. 

H  there  is  no  further  business  to  come  before  the  meetinsr, 
we  will  listen  to  the  reading-  of  the  paper  of  the  evening'  by  Mr. 
A.  Stucki,  on  "The  Side  and  Center  Bearings  of  a  Car.'' 

THE  SIDE  AND  CENTRE  BEARINGS  OF  A  CAR. 


BY  MR.  A.  STUCKI,  ENGINEER,  PITTSBURGH. 


Excepting  the  small  electric  equipment,  all  cars  in  this  coun- 
try are  provided  with  trucks.  This  enables  them  to  pass  any 
curve  regardless  of  their  length  and  wheel  base,  provided  care  is 
taken  that  nothing  limits  the  swivelling  motion  of  the  truck 
while  passing  the  curve. 

Centre  Plate. 

The  centre  for  such  a  motion  is  formed  by  the  king  pin. 
But  since  the  load  is  also  supported  at  this  point,  a  set  of  centre 
plates  is  used.  In  order  to  protect  the  king  pin  from  shear,  these 
centre  plates  are  usually  provided  with  interlocking  flanges,  hence 
the  functions  of  a  centre  plate  are  twofold,  i.  e.,  to  form  a  ful- 
crum point  for  the  truck  and  to  form  a  good  support  for  the 
load. 

It  is  a  comparatively  easy  matter  to  get  a  fulcrum  point, 
since  the  centre  plate  and  the  king  pin  assist  each  other  and  no 
trouble  is  experienced  in  this  direction,  even  if  the  flanges  are 
comparatively  low. 

To  support  the  load  properly  is  a  much  harder  task.  It  will 
be  remembered  that  in  the  early  part  of  the  90s  the  diameter 
was  reduced  from  12"  to  8".  Things  went  well  until  the  100,000 
lb.  cars  came  into  general  use.  Then  it  soon  became  evident 
that  in  order  to  carry  such  tremendous  loads  successfully,  i.  e., 
safely  and  without  excessive  wear,  a  larger  bearing  surface  had 
to  be  used  and   the  original    12"  diameter  was  restored.     This 
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occurred  about  seven  or  eight  years  ago  and  the  experience 
since  has  demonstrated  that  the  change  from  an  8"  to  a  12" 
centre  plate  was  the  proper  move.  At  the  same  time  the  use  of 
soft  material,  such  as  malleable  iron  and  pressed  steel,  has  more 
and  more  been  abandoned,  so  that  today  a  cast  steel  12"  centre 
plate  is  the  acknowledged  standard. 

What  makes  the  conditions  for  the  centre  plates  so  exceed- 
ingly severe  is  the  fact  that  not  only  the  swivelling  motion  of 
the  trucks  helps  to  grind  the  plates,  but  that,  on  the  contrary, 
they  are  constantly  exposed  to  vibrations  and  jars  and  every  low 
rail  joint  and  every  impulse  in  the  train  will  help  in  this  destruc- 
tive action. 

Besides  that  the  cars  will  swing  laterally  and  in  doing  so 
will  reduce  the  bearing  surface  to  a  small  fraction  of  the  origi- 
nal. This  must  be  very  hard  on  the  centre  plates,  while  it  lasts, 
but  fortunately  it  only  takes  place  part  of  the  time.  A  spherical 
centre  plate  would  overcome  this  undesirable  feature.  There 
we  have  always  a  full  bearing  surface,  but  while  running  on  a 
straight  track  there  would  be  nothing  to  stay  the  car  except  we 
would  adjust  the  side  bearings  so  close,  so  that  they  actually 
touch  each  other.  These  conditions  now  exist  on  most  the  pas- 
senger cars. 

On  the  freight  equipment  the  variations  in  the  height  of 
the  bolsters  are  more  pronounced  and  undoubtedly  the  best 
practice  is  to  use  flat  centre  plates  and  adjust  the  side  bearings 
as  close  as  possible  without,  however,  allowing  the  ordinary  side 
bearings  to  become  solid  on  both  sides. 

On  street  wagons  the  centre  plate  is  usually  enlarged  so 
as  to  stay  the  vehicle  sufficiently.  On  railroad  cars  this  cannot 
be  done,  as  it  would  lead  to  dimensions  and  proportions  entirely 
out  of  question  and,  therefore,  side  bearings  are  always  used  for 
this  purpose. 

Side  Bearing  Clearance. 

It  is  quite  natural  that  the  closer  we  adjust  the  mating 
bearings  the  steadier  riding  car  we  have.  On  passenger  cars,  as 
already  mentioned,   and   on   traction   vehicles   the  bearings  are 
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usually  made  to  just  clear  each  other  without  allowing  any 
space.  This  improves  the  riding  qualities  very  much  and  it 
will  preserve  the  passengers  from  being  rocked  in  pendulum 
fashion,  receiving  at  each  reversal  of  the  motion  a  sharp  impact 
not  unlike  that  in  a  boat  during  a  gale. 

Such  a  close  adjustment  is  possible,  since  the  passenger  cars 
are  often  inspected  and  since  they  have  mostly  steel  bolsters, 
well  fitted,  which  renders  them  relatively  stifif. 

Even  a  very  small  movement  at  the  side  bearings  means  a 
comparatively  large  movement  near  the  top  of  the  car  and  to 
offset  also  such  a  possibility  most  of  the  six-wheel  passenger 
trucks  have  their  side  bearings  located  ouside  of  the  wheel  pieces, 
so  as  to  work  on  a  larger  lever  arm.  All  this  shows  that  a  steady 
riding  car  without  sudden  lateral  blows  is  desirable. 

Besides  the  discomfort  of  the  passengers  these  blows  are 
also  hard  on  the  car  and  truck,  and  especially  in  freight  car 
service  this  forms  an  important  item.  Every  time  the  side  bear- 
ings close,  it  amounts  to  a  hammer  blow.  This  is  first  transmit- 
ted to  both  the  bolsters  and  from  there  upward  into  the  whole 
car.  In  the  downward  direction  it  first  strikes  the  springs  and 
what  is  not  absorbed  thereby  goes  on  to  the  arch  bars,  axles 
and  wheels. 

The  larger  the  space  between  the  side  bearings  the  larger 
the  blow  when  the  side  bearings  meet,  and  the  larger  the  pres- 
sure on  the  one  side  while  they  stay  closed.  One  of  our  most 
experienced  railroad  officials  had  a  good  deal  of  trouble  on  ac- 
count of  tenders  derailing,  and  in  looking  carefully  into  the 
matter  found  the  side  bearing  clearances  excessive,  causing  the 
pressure  between  the  side  bearings  to  be  abnormally  great,  grip- 
ping the  truck  too  tight,  so  that  it  was  easier  for  the  wheels  to 
climb  the  rail  than  to  force  the  truck  around  the  curve.  The 
trouble  was  overcome  by  reducing  the  side  bearing  clearances. 

Now  and  then  you  hear  expressions  such  as,  "The  best  side 
bearing  is  a  goodly  air  space,"  or  others  similar  in  meaning. 
This  is  misleading,  because  whenever  the  car  tilts  it  tilts  until 
it  hits  the  side  bearing,  and  no  matter  how  large  the  air  space 
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was  originally  there  is  none  left,  but  the  blow  is  always  that  much 
greater. 

In  some  specific  cases  a  close  adjustment  of  side  bearings 
is  even  more  essential  than  in  ordinary  freight  cars,  for  instance, 
on  tenders  and  tank  cars  it  prevents  the  water  and  oil  from 
undue  swaying,  in  refrigerator  cars  it  protects  the  meat  against 
excessive  bumps  and  bruises,  on  stock  cars  it  makes  the  journey 
less  tiresome  for  the  stock  and  less  expensive  for  the  drover  and 
shipper.  In  fact,  the  smoother  riding  the  car  the  better  the  con- 
dition of  horses  and  cattle  at  destination. 

Unfortunately  we  cannot  always  do  as  we  would  like  to. 
All  the  bolsters  will  deflect  more  or  less  under  load,  hence  the 
clearance  at  the  side  bearing  is  more  wdth  an  empty  car  than 
with  a  loaded  one.  With  the  old  wooden  constructions  this  was 
and  is  yet  a  serious  item,  and  ^"  per  side  and  more  is  being  al- 
lowed, so  as  to  be  sure  that  at  no  time  the  bolster  would  deflect 
enough  to  let  the  side  bearings  become  solid  on  each  side  of  the 
centre  plate.  This  would  be  disastrous  and  would  lock  the  truck 
as  though  it  was  built  solid  w'ith  the  car. 

The  author  has  about  three  hundred  feet  of  track  with  a  box 
car,  all  ^  size.  About  two  hundred  feet  are  bent  to  a  radius  of 
one  hundred  feet  and  the  remaining  one  hundred  feet  are  left 
straight.  From  the  point  where  the  curve  and  tangent  meet  the 
track  ascends  in  both  directions.  The  car  is  equipped  with  vari- 
ous side  bearings  in  such  a  way  that  any  one  can  be  quickly  ap- 
plied. By  dropping  the  car  down  the  straight  incline,  it  stores 
up  a  certain  amount  of  energy  which  will  be  absorbed  again  by 
ascending  the  curve.  Whenever  two  plain  side  bearings  were  al- 
lowed to  touch  on  both  sides  of  the  centre  plate  the  car  was  sure 
to  derail. 

With  steel  bolsters  we  are  very  much  better  off,  knowing 
that  they  deflect  much  less,  and  in  accordance  with  action  of  the 
M.  C.  B.  Association  taken  some  years  ago  it  is  considered  safe 
to  have  ^"  per  side,  while  on  the  other  hand  it  was  decided  not 
to  go  above  5-16,  so  as  not  to  get  too  much  lateral  motion. 

This  question  has  also  enjoyed  a  good  deal  of  attention  from 
individual  parties,  judging  from  the  many  patents  taken  out  for 


The  Side  antl  Centre  JJearino-s  of  a  Car. 


ir 


adjustable  side  bearings.  These  were  principally  constructed  so 
that  by  taking  up  another  notch  or  tightening  up  a  bolt,  the  side 
bearing  could  be  increased  or  decreased  in  thickness,  but  the  ad- 
ditional complications  of  such  devices  undoubtedly  were  against 
their  introduction,  at  any  rate  they  did  not  meet  with  favor.  The 
nearest  approach  to  this  principle  is  a  truck  side  bearing  which 
fits  loosely  in  a  socket  and  which  is  supported  by  a  wooden  block 
in  the  bottom  of  the  socket.     This  block  can  be  made  of  the  re- 


quired  thickness,  thus  making  the  side  bearings  actually  adjust- 
able in  height.  This  form  of  side  bearing  is  successfully  used  on 
several  roads. 

Spread  of  the  Side  Bearings. 

Another  question  often  discussed  is  the  spread  of  the  side 
bearings.  Most  of  them  are  located  30"  from  the  centre,  a  good 
many  25"  and  others  as  much  as  48".     In  this  last  case  they  are 
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located  ouside  of  the  arch  bars  or  wheel  pieces.  The  reason  for 
spreading  them  as  far  as  possible  has  already  been  mentioned 
above,  namely,  to  reduce  the  rolling  of  the  car ;  but  there  are 
just  as  good  reasons  to  keep  them  as  near  the  centre  as  possible 
in  order  to  reduce  the  friction  against  swivelling  the  truck,  and 
we  are  again  confronted  by  the  same  problem,  to  get  a  steady  rid- 
ing car  and  a  freely  swivelling  truck. 

However,  the  correct  spread  of  the  side  bearing  is  not  a 
matter  of  mere  preference  or  individual  judgment;  it  is  rigidly 
defined  by  the  centre  of  gravity  of  a  car. 


riG-.  a 

Supposing  a  car  with  a  superimposed  load  in  passing  a 
sharp  curve  at  a  high  speed,  is  just  on  the  point  of  tilting  on  the 
rail,  and  if  the  side  bearing  is  in  line  between  the  rail  and  centre 
of  gravity  (See  Fig.  i),  the  car  with  its  load  and  truck  will  tilt 
as  a  whole. 
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Should  the  side  bearings  be  located  inside  this  line  (See  Fig. 
2),  it  is  clear  that  the  body  would  have  tilted  on  it  sooner ;  in 
other  words,  the  stability  of  the  car  towards  tilting  is  not  as 
great  as  in  Fig.  i. 

Reversing  the  case  and  locating  the  side  bearings  outside 
the  line  in  question  (See  Fig.  3),  the  stability  against  tilting  is 
a  maximum,  the  same  as  in  Fig.  i,  but  new  conditions  arise 
which  are  detrimental  in  other  directions.  For  instance,  a  stiflf 
car  in  passing  a  very  uneven  track  may  cause  the  load  to  bear 
exclusively  upon  one  side  bearing  and,  the  outside  wheel  form- 
ing a  fulcrum,  cause  the  inside  wheel  to  climb  the  rail.  This  has 
happened  in  actual  service  more  than  once. 


The  reason  passenger  trucks  with  outside  bearings  do  not 
prove  out  what  has  just  now  been  said,  is  that  the  cars  are  long 
and  flexible,  and  that  they  have  a  large  motion  of  springs,  using 
equalizer  and  bolster  springs  in  tandem. 


14  Proceedings  Railway  Club  of  Pittsl:)nrgh. 

In  case  of  a  flat  or  gondola  car  with  an  ordinary  load,  i.  e., 
with  a  lower  centre  of  gravity,  it  is  self-evident  that  we  could 
move  the  side  bearings  inward,  but  it  is  equally  self-evident  that 
we  should  provide  for  the  worst  cases. 

For  this  reason  a  one-sided  load  must  be  considered,  which 
naturally  calls  for  a  greater  spread  than  the  central  loads  above 
mentioned,  but  the  method  of  determining  the  correct  location  is 
just  the  same,  and  the  whole  question  resolves  itself  into  one  of 
loading. 

Suggestions  have  been  made  not  very  long  ago  to  determine 
the  correct  location  by  having  a  car  loaded  with  wheels,  and  to 
run  it  at  different  speeds.  This  would  be  an  unfortunate  under- 
taking. In  the  first  place,  the  central  load  suggested  would  never 
show  the  real  facts,  and  if  one-sided  loads  w^ould  be  used  we 
could  not  tell  anything  until  the  train  was  ditched,  but  who 
could  tell  then  whether  the  car  tilted  on  the  side  bearing  or  the 
car  and  truck  tilted  on  the  rail?  Anyhow,  nobody  could  afiford 
to  upset  a  train  to  find  out  something  w^hich  natural  laws  already 
define. 

The  question  of  uniform  taper  of  the  body  bolster  at  the  bot- 
tom has  received  some  attention,  but  as  yet  no  definite  action  has 
been  taken.  A  glance  at  any  car  builder's  side  bearing  print  will 
disclose  from  possibly  20  to  100  cases,  while  one  could  answer 
just  as  well.  These  patterns  cost  money  and  their  storage  is  no 
easy  task.  Not  only  that,  but  it  means  that  at  interchange  points 
a  number  of  castings  must  be  kept  in  stock,  instead  of  one.  Be- 
sides this,  it  is  plain  that  such  a  simplification  would  also  facili- 
tate the  manufacture  of  the  body  bolsters,  especially  when  pat- 
terns or  dies  are  used,  and  it  is  to  be  hoped  that  the  standardiz- 
ing of  this  taper  will  soon  receive  the  attention  it  deserves. 

Advantages  of  Anti-Friction  Side  Bearings. 

In  order  to  obtain  a  steady  riding  car  without  hampering 
the  free  swivelling  of  the  trucks,  a  good  many  anti-friction  side 
bearings  have  been  tried,  and  by  comparing  the  results  with  those 
of  the  plain  side  bearings  it  was  soon  discovered  that  the  advan- 
tages were  very  marked  and  numerous. 
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It  was  found  that  with  such  a  device  the  clearance  can  be 
reduced  to  ahuost  nothing,  thereby  doing  away  with  excessive 
roUing  of  the  car  and  yet  leaving  the  truck  entirely  free  to 
swivel.  But  what  appeals  possibly  more  directly  to  a  railroad  of- 
ficial is  the  fact  that  the  flange  wear,  the  bitter  enemy  of  a  car 
wheel,  is  greatly  reduced. 

So  far,  I  find  that  with  plain  side  bearings  from  35%  all 
the  way  up  to  70%  of  the  wheels  removed  from  service  are  aban- 
doned on  account  of  w'orn  flanges.  The  smaller  figures  emanate 
from  roads  who  are  fortunate  enough  to  have  comparatively 
straight  tracks  and  run  most  of  their  cars  at  home,  while  the 
higher  figures  come  from  roads  where  curves  are  frequent. 

The  Pittsburgh  &  Lake  Erie  R.  R.  Co.,  with  their  Superin- 
tendent of  IMotive  Power,  Mr.  L.  H.  Turner,  is  unquestionably 
the  pioneer  in  this  field.  The  larger  proportions  of  their  rolling 
stock  is  equipped  with  anti-friction  side  and  centre  bearings  and 
their  percentage  of  worn  flanges  has  been  found  reduced  from 
39.2  to  2.1  per  cent  thereby.  About  6,000  of  their  own  cars 
with  plain  bearings,  8,000  of  their  own  cars  with  anti-friction 
bearings,  and  8,000  foreign  cars  were  watched  for  a  period  of 
three  years,  during  which  time  a  very  accurate  wheel  record  was 
kept.  Owing  to  the  great  number  of  cars  and  the  length  of 
test,  the  experience  of  the  road  just  mentioned  deserves  the  ut- 
most consideration.  Mr.  Turner  himself  showed  me  a  truck  not 
long  ago,  which  had  all  four  wheels  cast  in  '96,  and  all  of  which, 
with  the  exception  of  possibly  one,  were  in  first-class  condition. 
The  truck  was  in  constant  service  for  13  years  and  made  97,651 
miles. 

In  the  year  1902  ]\Ir.  H.  S.  Bryan,  another  pioneer  in  this 
held,  Superintendent  of  Motive  Power,  Duluth  &  Iron  Range 
Railroad  Co.,  published  a  report  showing  that  the  number  of 
worn  flanges  were  reduced  from  loi  to  16  by  using  anti-friction 
side  bearings.  The  test  was  made  with  600  cars,  half  of  which 
were  equipped  wdth  plain  and  the  other  half  with  anti-friction 
side  bearings,  and  the  figures  above  given  represent  the  wheels 
■removed  on  account  of  worn  flanges  at  the  end  of  the  first 
vear. 
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Other  railroad  companies  had  similar  experiences  and 
would  not  have  cars  any  more  without  an  up-to-date  side  bear- 
ing. In  fact,  there  is  now  hardly  a  road  in  the  country  which 
is  not  trying  some  form  of  a  device  to  relieve  the  friction  at  that 
place. 

Even  a  few  minutes'  observation  at  a  curve,  while  a  train 
passes,  will  suffice  to  show  that  the  continuous  grinding  of  the 
wheels  against  the  rails  must  be  wasteful  and  destructive  prac- 
tice, and  if  we  relieve  the  truck  of  the  friction,  which  holds  it 
against  the  rail,  we  certainly  save  the  wheels. 

This  is  not  all.  The  expense  in  changing  those  wheels  and 
the  revenue  lost  while  the  car  is  out  of  commission  must  also  be 
considered. 

The  wear  on  the  wheel  flanges  means  a  corresponding  wear 
on  the  rail.  The  amount,  unfortunately,  cannot  be  determined 
by  tests  or  records,  but  it  is  beyond  a  doubt  much  larger  yet,  than 
that  on  the  wheels,  since  the  rails  are  made  of  soft  material 
when  compared  with  chilled  cast  iron.  But  the  life  of  the  rails 
also  depends  on  the  number  of  trains  passing,  their  length,  and 
the  percentage  of  cars  equipped  with  improved  side  bearings,  all 
variable  quantities. 

To  use  a  wheel  to  grind  the  rail  while  passing  a  curve  takes 
power,  and  power  means  money.  It  has  been  found  that  a  loco- 
motive can  haul  more  cars  around  the  curves  if  the  train  is 
equipped  with  anti-friction  side  bearings.  The  P.  &  L.  E.  R.  R. 
found  a  gain  of  io%  by  actual  tests,  while  other  writers  give 
figures  ranging  from  7%  all  the  way  up  to  15%.  Other  tests 
showed  that  a  locomotive  on  a  6°  curve  could  start  100  tons 
more.  The  writer  on  his  tracks,  previously  mentioned,  found 
again  as  high  as  12%. 

Mr.  F.  J.  Cole,  Consulting  Engineer  of  the  American  Loco- 
motive Co.,  has  for  the  last  few  months  published  the  most  com- 
plete and  thorough  statistics  on  train  resistance  ever  published, 
and  the  following  tables  dealing  with  the  additional  train  resist- 
ance on  curves  have  been  reprinted  from  his  articles. 
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Curve  Resistance. 

Resistance,  i  deg. 
Equivalent 

Authority.                                                             Lbs.,  grade, 

per  ton.  per  cent. 

Penn.  R.  R. — For    low    grade    freight    line i.oo  0.05 

"          "      — From  engine  entering  curve  to  last   car  off  curve....     0.80  0.04 

"          "      — From   last  car  on   curve  to  engine  leaving  curve 0.83  0.0415 

Ma.x    Wickhorst   7^    deg.    curve 1.72  0.086 

Editorial  comment:     "Resistance  generally  underestimated." 

Union    Pacific    0.80  0.04 

Southern   Pacific — For   each   degree  below    7   deg 0.80  0.04 

Southern    Pacific — For   each   degree   above   7   deg i.oo  0.05 

Baltimore    &    Ohio    0.50  0.025 

Wellington — i    deg.    curve   at    12   m.    p.    h i.oo  0.05 

"            —1      "          "        "    22         "         0.50  0.025 

"            — 8      "          "        "      9         "         I.oo  0.05 

"            — 8      "          "        "     19         "         0.80  0.04 

— Possibly    in    starting    2.00  o.io 

— Under   best    conditions    0.50  0.025 

• — General     i.oo  0.05 

— Fast    trains    alone,    from 0.40  0.02 

— Fast    trains   alone,   to 0.60  0.03 

Boston    &    Maine    0.50  0.025 

(Twist    of    wheel o.ooi    ^ 

Slip    0.1713  I   _ 

Flange   friction    0.245     r  —  o-43o  0.0219 

Loss   at   couplings    0.0213  J 


2. 

3- 

4- 

5- 

6. 

7- 

8. 

Q. 

2,86s 

1,910 

1.433 

1,146 

955 

819 

717 

637 

1.60 

2.40 

3-20 

4.00 

4.80 

5-6o 

6.40 

7.20 

.08 

.12 

.16 

.20 

.24 

.28 

•32 

.36 

4.2 

6.3 

8.4 

10.6 

12.7 

14.8 

16.9 

19.0 

17- 


320 


0.4387 

Curve  Resistance. 
Based  on  an  everage  of  .8  lbs.  per  ton  per  degree  of  curve. 

Degree    of    curve    i. 

Radius     of    curve 5i73o 

Pounds   per   ton 0.8 

Equivalent  grade: 

In    per    cent 04 

In    ft.    per   mile 2.11 

Degree    of    curve     10.  11.  12.  13.  14.  15.  16 

Radius    of    curve    574  522      478      442      410      383  359  '338  j-„ 

Pounds,    per    ton 8.00  8.80  9.60  10.40  11.20  12.00  12.80  13.60  14.40 

Equivalent  grade: 

In    tier    cent 40  .44        .48        .52        .56        .60  .64  .68  .yi 

In    ft.    per   mile 21.1  23.2  25.3  27.5  29.6  31.7  33.8  35.9  38.0 

Degree    of    curve     19.  20.  21.  22.  23.  24.  25.  26. 

Radius   of    curve    303       288  274  262  251  240      231       222 

Pounds    per    ton    15.20  16.00  16.80  17.60  18.40  19.20  20.00  20.80 

Equivalent  grade: 

In    per    cent.     76       .80  .84  .88  .92  .96      i.oo  1.04 

In    ft.    per    mile 40.1  42.2  44.3  46.4  48.6  50.7  52.8  54.9 

Equivalent  grade  per  degree  of  curvature — 2.11  ft.  per  mile,  or  .04  per  cent,   grade. 

In  view  of  the  fact  that  the  information  on  this  subject  is 
yet  very  incomplete  and  often  conflicting,  the  second  table  is 
especially  valuable,  since  it  is  based  on  average  results,  and  re- 
membering that  the  curve  resistance  is  only  partly  due  to  friction 
at  the  side  bearings,  the  table  and  the  percentages  previously 
given  are  corroborating  nicely.  (For  an  elementary  article  on 
train  resistance  by  the  author,  see  the  "Railroad  Age  Gazette," 
May  7,  1909.) 
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For  a  practical  demonstration  of  the  problem,  the  story  of 
one  of  our  pioneer  railroad  officials  of  the  South  and  West  is 
recalled.  He  had  to  bring-  the  repair  cars  in  on  a  curve.  No 
electric  rope  drive  was  known  then.  The  pinch  bar  was  used 
for  that  purpose,  and  whenever  the  car  was  hard  to  move  the 
side  bearings  were  usually  found  closed.  If  so,  the  cars  were  first 
relieved  by  blocking,  after  which  it  took  comparatively  little 
power  to  move  them. 

Whatever  that  percentage  is,  such  a  reduction  in  train  re- 
sistance can  only  be  appreciated  if  we  consider  that  $170,000,000 
are  yearly  expended  in  the  United  States  for  coal  for  motive 
power  purposes,  and  if  we  further  consider  that  often  the  govern- 
ing factor  in  rating  a  locomotive  is  a  curve,  which  means  that 
more  cars  can  be  hauled  without  increasing  the  locomotive 
equipment. 

Some  railroad  officials  have  raised  the  question  whether  or 
not  it  would  be  advisable  to  carry  some  of  the  load  by  the  side 
bearings,  thereby  relieving  the  centre  plate  somewhat. 

A  three-point  support  would  be  well  nigh  an  impossibility, 
and  either  the  centre  plate  or  the  two  side  bearings  would  surely 
have  to  carry  the  whole  load. 

If,  of  course,  the  side  bearings  were  so  closely  adjusted  that 
both  sides  would  accidentally  touch  under  load,  no  harm  could 
possibly  result  with  a  truly  anti-friction  device. 

Construction  of  Anti-Friction  Side  Bearings. 

There  are  possibly  5UU  different  patents  granted  for  anti- 
friction side  bearings  of  various  kinds.  They  are  mostly  of  a 
recent  date,  not  over  ten  years  old.  The  majority  of  them 
Avere  never  built  and  only  a  small  proportion  were  actually 
tried  out.  and  a  still  smaller  number  is  actually  being  used. 

Whatever  the  construction  of  these  latter  may  be,  they  are 
all  entitled  to  their  share  of  credit  in  bringing  about  better  serv- 
ice conditions  enumerated  above,  because  their  aim  is  common, 
viz :  the  relieving  of  the  friction  at  the  side  bearing.  It  goes 
without  saying  that  a  bearing  doing  away  with  all  the  friction  is 
better  than  one  doing  away  with  only  a  part  of  it.     A  bearing 
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doing-  away  with  the  friction  in  any  position  is  better  than  one 
which  only  is  an  anti-friction  side  bearing  under  certain  condi- 
tions, and  a  side  bearing  lasting  as  long  as  the  car  itself  is  better 
than  one  lasting  only  a  few  years.  It  is  also  clear  that  a  certain 
degree  of  reliability  must  be  present,  or  else  the  annoyance  there- 
from might  overshadow  the  advantages  otherwise  derived. 

Some  side  l)earings  are  attached  to  the  truck  and  some  to 
the  body  bolster.  There  seems  to  be  no  advantage  in  doing  it 
one  way  or  the  other,  as  long  as  care  is  taken  that  no  pocket  is 
formed  for  cinders  and  ice  to  get  in  to  clog  up  the  moving 
parts. 

Many  side  bearings  are  using  balls  as  anti-friction  ele- 
ment, while  a  great  many  use  rollers  for  this  purpose,  hence 
the  names  ball  bearings  and  roller  bearings. 

The  most  primitive  arrangement  would  be  formed  with  two 
flat  bearing  surfaces  and  a  roller  between  them  (similar  to  a 
rolling  pin).     Such  an  arrangement  would  answer  all  purposes, 
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provided  the  roller  would  always  be  in  the  right  place,  i.  e.,  if 
the  body  bolster  is  central  the  roller  is  to  be  central,  as  in  Fig. 
4,  if  swung  to  the  left,  as  shown  in  Fig.  5,  if  swung  to  the  right, 
as  shown  in  Fig.  6.  One  great  advantage  of  such  a  roller  is,  that 
it  travels  on  both  bearing  surfaces  at  the  same  time,  there- 
fore, the  top  and  bottom  bearing  surfaces  need  only  be  one-half 
as  long. 

Another  advantage  of  such  a  roller  is  the  absence  of  any 
journal  friction  whatsoever  and  if  the  roller  is  made  large 
enough  in  diameter,  even  the  so-called  rolling  friction  is  so 
small  that  the  arrangement  can  justly  be  called  frictionless.  This 
holds  good  for  any  roller  shown  below,  except  the  ones  of  Figs. 
8  and  12.  A  large  diameter  has  the  further  advantage  of  a 
comparatively  wide  bearing  surface  against  a  mere  line,  such  as 
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would  actually  be  the  case  with  a  very  small  diameter  and  to 
still  more  increase  the  bearing  surface,  the  roller  should  be  made 
long.  For  instance,  take  a  i"  roller  2"  long  and  a  4"  roller  4" 
long  and  supposing  an  equal  amount  of  compression,  the  bearing 
surface  on  the  second  roller  is  twice  as  wide  and  twice  as  long, 
or  four  times  as  large,  as  on  the  first  roller. 

It  is  plain  that  a  cylindrical  roller  would  travel  in  a  straight 
path,  while  the  other  parts  of  the  side  bearing  travel  radially, 
hence  it  is  necessary  to  make  the  roller  conical  and  the  two  ex- 
treme radii  can  be  chosen  in  such  a  way  that  the  roller  will  by 
itself  travel  in  the  proper  arc,  so  that  no  sliding  in  axial  direc- 
tion is  necessary.  Such  a  sliding  would  naturally  not  affect  the 
free  swivelling  motion,  but  it  would  cause  the  contacting  parts  to 
wear  rapidly  all  the  same. 

It  was  stated  above  that  such  a  roller  would  be  ideal,  pro- 
vided it  would  always  be  in  its  proper  position.  As  long  as  the 
body  bolster  is  down  the  roller  will  always  respond  to  any  angu- 
lar travel  the  bolster  will  make,  but  as  the  bolster  is  more  up 
than  it  is  down,  conditions  will  be  changed  and  a  good  deal  of  in- 
genuity and  labor  has  been  spent  to  devise  means  by  which  the 
roller  is  positively  controlled  and  caused  to  move  properh'. 
whether  the  body  bolster  is  up  or  down.  Great  many  patents 
have  been  granted  on  this  very  principle,  showing  how  important 
the  controlling  of  the  roller  is.  Unfortunately  all  these  construc- 
tions were  far  too  complicated  for  real  service  and  only  one  of 
them  survived.  About  a  year  or  two  ago  another  and  much  sim- 
pler device  has  been  brought  out,  which  up  to  date  has  stood  up 
well,  and  owing  to  its  simplicity,  promises  a  long  life. 
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The  advantages  of  a  controlled  roller  is  twofold.  If  made 
large  enough  and  with  the  clearance  reduced  as  much  as  possible, 
it  will  last  a  long  time,  since  the  roller  at  no  time  can  come  into 
a  position  where  it  has  to  slide,  and  the  other  advantage,  equally 
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important,  is  that  we  always  have  an  anti-friction  side  bearing,  i. 
e.,  we  always  protect  the  car  against  side  bearing  friction. 

I5y  leaving  out  such  a  controlling  feature,  the  roller  is 
indifferent  to  the  movements  of  the  body  bolster,  at  least,  when 
it  is  up,  i.  e.,  the  roller  might  be  in  one  extreme  position  and 
the  body  bolster  in  the  other  (see  Fig.  7),  and  wdien  the  latter 
comes  down  and  swings  around,  the  roller  cannot  accommo- 
date such  a  movement  and  the  principle  of  the  anti-friction 
bearing  is  defeated,  i.  e.,  the  roller  has  to  slide  and  the  friction 
is  the  same  as  with  the  plain  side  bearings.  Unfortunately  such 
a  sliding  is  now  more  detrimental,  since  the  contacting  sur- 
faces are  comparatively  small,  and  flattened  rollers  can  mostly 
be  attributed  to  this  cause. 

It  may  be  asked  how  the  roller  happened  to  get  into  the 
wrong  position.  This  may  have  been  done  by  a  previous  move- 
ment of  the  body  bolster,  by  a  sudden  stop  of  the  car,  or  by  an 
incline  in  the  track.  It  will  also  be  noticed  that  the  truck  side 
bearing  has  to  be  long  enough  to  accommodate  a  roller  travel 
three  times  as  long  as  that  of  the  controlled  roller. 
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To  prevent  such  a  misplacement  of  the  rollers,  some  designs 
show  them  provided  with  journals  (see  Fig.  8), running  in  station- 
ary bearings,  hence  the  word  stationary  rollers.  This  works 
well,  provided  the  mating  bearing  surface  is  made  long  enough 
to  accommodate  the  total  travel  of  the  body  bolster.  Here  it 
is  necessary  to  make  the  journals  large  enough  to  sustain  the 
load  properly,  which  leads  to  very  large  diameters,  and  conse- 
quently the  roller  will  only  do  aw^ay  with  part  of  the  friction. 
If  the  journal  happens  to  be  in  diameter  one-half  that  of  the 
roller,  one-half  of  the  original  friction  will  remain.  Mr.  F.  H. 
Stark,  Superintendent  of  Rolling  Stock  of  the  Pittsburgh  Coal 
Co.,  showed  me  quite  a  number  of  this  class,  which  had  been  in 


22  Proceedings  Railway  Club  of  Pittsburgh. 

service  on  the  ]\Iontour  R.  R.  for  many  years,  and  the  benefit 
as  to  flange  wear  is  certainly  quite  marked.  Of  course,  the 
larger  the  journal  the  less  effective  the  roller. 
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This  again  is  overcome  by  letting  the  journal  roll  free,  giving 
the  roller  a  creeping  motion  (Fig.  9).  However,  the  bearing- 
surfaces  of  the  journals  are  now  very  small,  leading  to  excessive 
wear.  Besides  that,  we  again  have  an  indifferent  roller  to  a  cer- 
tain extent. 
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Another  way  to  overcome  the  indifference  of  the  roller  is 
to  make  it  self  centreing  (see  Fig.  10).  This  can  be  accom- 
plished by  springs,  as  indicated  Ijy  the  sketch,  by  gravity,  or 
counter  balances.  Whatever  the  means  are  the  principle  con- 
sists in  bringing  the  roller  (or  balls )  back  into  central  position 
as  soon  as  the  body  bolster  rises. 

Such  an  arrangement  successfully  overcomes  the  journal 
friction  present  with  the  stationary  rollers,  and,  indeed,  fine  re- 
sults have  been  obtained  by  various  devices  based  on  this  princi- 
ple. Unfortunately  both  the  bottom  and  top  bearing  surfaces 
must  be  twice  as  long  as  those  with  the  controlled  roller,  and  if 
not  of  sufficient  length,  sliding  would  have  to  take  place  at  the 
end  of  an  extreme  stroke.  In  case  of  a  series  of  rollers  or 
balls,  such  a  long  travel  may  be  troublesome  in  other  respects. 

Often  when  gravity  is  used  as  a  self-centering  means  for 
the  rollers,  or  balls  (see  Fig.  ii),  the  device  has  also  a  tendency 
to  raise  the  car  while  entering  a  curve.  Such  an  arrangement 
will   naturallv   have   a   like   tendency   to   centre  the  truck  when 
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leaving  the  curve,  hence  the  name  truck  centering.  Judging 
from  the  fact  that  the  outside  rail,  after  leaving  a  curve,  is  worn 
on  the  inside  for  several  rail  lengths,  shows  that  the  flange  of 
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the  outer  wheel,  in  striking  a  tangent,  hugs  the  rail  for  quite  a 
distance.  This,  of  course,  is  due  to  the  grip  between  the  body 
and  truck  side  bearings  and  as  soon  as  an  anti-friction  side 
bearing  is  used,  should  disappear.  Unfortunately  we  have  no 
data  on  this  specific  point  at  hand.  Be  it  as  it  may,  several 
devices  are  truck  centering,  and  as  a  matter  of  fact,  one  rail- 
road previousl}'  mentioned  uses  this  feature  and  has  had  excel- 
lent results. 

On  the  other  hand,  we  must  admit  that  with  such  an  arrange- 
ment it  will  take  much  more  power  to  deflect  the  truck  while  en- 
tering and  while  passing  a  curve,  thereby  destroying  the  anti- 
friction principle  to  a  certain  extent,  simply  to  be  able  to  righten 
the  wheels  promptly  after  the  curve  has  been  passed. 

Of  late  a  steeper  cone  on  the  wheel  tread,  i  in  20,  has  been 
found  very  beneficial  in  this  respect,  and  the  flange  wear  was 
thereby  reduced  about  10%.  It  looks  that  with  such  a  wheel 
tread  the  truck  will  centre  itself  promptly  after  passing  the  curve, 
if  the  side  bearing  friction  is  relieved.  Xot  only  that,  but  a 
steeper  cone  will  assist  the  anti-friction  feature  in  entering,  in 
passing  and  in  leaving  a  curve,  while  the  truck  centering  feature, 
as  already  mentioned,  is  detrimental  during  the  first  two  periods, 
and  beneficial  only  while  leaving  a  curve. 
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Another  form  of  roller  is  shown  in  Fig.  12.  Instead  of 
using  the  whole  periphery  only  a  segment  is  used.  Owing  to 
the  large  radius  of  this  segment  an  easy  motion  is  obtained, 
provided  not  too  much  journal  friction  is  set  up  at  the  top 
bearing.  In  some  cases,  also,  this  top  bearing  has  been  made 
free  rolling. 

The  segment  is  naturally  limited  to  45  degrees.  This  in  turn 
limits  the  travel  of  this  class  of  side  bearing  materially  and  on 
long  cars  and  sharp  curves  they  will  have  to  slide.  The  only  sal- 
vation in  getting  a  larger  travel  with  a  segment  is  to  increase  its 
radius.  Sometimes  this  can  easily  be  done,  but  often  there  is  not 
sufficient  room  for  same. 

Ordinarily  the  total  travel  required  on  a  tender  is  about  4", 
on  a  car  9"  and  on  a  street  car  about  20".  It  is  calculated  by  mul- 
tiplying the  distance  from  car  centre  to  centre  plate  in  feet  with 
the  total  spread  between  side  bearings  in  inches,  divided  by  the 
radius  of  the  curve  in  feet. 

Bearing  in  mind  that  a  tender  requires  hardly  half  as 
much  side  bearing  travel  as  a  car  does,  care  should  always  be 
taken  in  testing  new  devices  in  a  tender,  else  it  may  happen 
that  excellent  results  are  obtained  in  tender  service,  while  on 
l<jng  cars  and  sharp  curves  the  reverse  may  be  the  case.  I  have 
seen  tests  of  side  bearings  which  did  not  show  a  particle  of  re- 
duction in  flange  wear,  but  later  on  found  out  that  the  balls 
imbedded  themselves  sufficiently  to  let  the  housing  form  the 
bearing  surface,  consequently  it  was  no  anti-friction  side  bear- 
ing any  longer  and  the  test  was  of  no  value,  even  greatly  mis- 
leading. Hence,  test  and  sound  reasoning  should  always  go 
hand  in  hand. 

Balls  are  often  used  instead  of  rollers.  They  have  the  ad- 
vantage of  not  being  liable  to  catch,  which  rollers  will  do  if  they 
are  not  well  guided,  and  the  deficiency  in  bearing  surface  is  gen- 
erally overcome  by  using  a  number  of  balls.  Balls  are  in  the 
same  class  as  free  rollers.  The  author  does  not  know  of  any 
indifferent  ones,  but  he  knows  several  types  using  self  centering 
balls.  Attempts  have  also  been  made  to  positively  control  the 
balls,  the  most  practical  device  in  this  line  possibly  being  the 
endless  ball  race.     Such  a  construction,  however,  is  quite  expen- 
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sive,  and  so  are  a  good  many  other  designs,  especially  those  re- 
quiring a  good  deal  of  machining  or  those  of  a  complicated  na- 
ture. However,  if  you  take  into  consideration  the  reduction  in 
flange  wear,  rail  wear  and  train  resistance,  the  cost  is  at  its  worst 
a  mere  trifle. 

To  overcome  the  rolling  of  the  balls  on  each  other  while 
rolling,  they  are  sometimes  separated  by  frames  or  pockets.  Such 
a  friction  is  found  to  be  almost  negligible  if  oil  is  used,  but  since 
a  side  bearing  could  not  be  lubricated  conveniently,  this  item  is 
not  to  be  overlooked. 

The  results  referred  to  in  the  beginning  of  the  paper  were 
obtained  with  cars  equipped  with  anti-friction  centre  plates  as 
well.  Of  late  a  good  many  roads  are  trying  out  similar  devices. 
Some  use  balls,  some  conical  rollers.  Some  centre  plates  are 
made  to  raise  the  car  during  angular  motion,  others  don't. 

It  will  be  remembered  that  for  about  90  per  cent  of  the  time 
during  transit  the  whole  load  rests  on  the  centre  plate.  During 
this  time  no  swivelling  motion  is  required,  but  a  maximum  bear- 
ing surface  is  very  essential.  During  the  other  10  per  cent  of 
the  time  the  load  rests  on  the  centre  plate  and  one  side  bear- 
ing, and  considering  equal  loads  on  each,  the  frictional  resistance 
on  the  side  bearing  against  swivelling  is  at  least  eight  times  that 
of  the  centre  plate.  Therefore,  it  is  certain  that  the  friction  at 
the  side  bearing  should  be  reduced  as  much  as  possible,  even  to 
zero,  while  at  the  centre  plate  a  large  bearing  surface  should  not 
be  sacrificed  under  no  consideration. 

Besides  that,  on  a  downward  tangent  both  rails  wear  on  the 
inside,  which  indicates  that  the  truck  noses  more  or  less  in  a 
snake-like  fashion  from  one  side  to  the  other.  This  is  on  a 
straight  track  where  the  side  bearings  do  not  come  into  play,  and 
it  certainly  looks  that  some  friction  at  the  centre  plate  is  wanted 
to  avoid  this  nosing  of  the  truck. 

Always  use  the  right  kind  of  material  so  as  to  get  a  hard 
wearing  surface  without  taking  any  risk  of  breakage.  For  this 
reason  malleable  iron  is  often  used  for  the  housings,  while  the 
bearing  surfaces  are  formed  of  harder  material,  such  as  unan- 
nealed  malleable  iron,  chilled  iron,  hardened  steel  and  steel  cast- 
ings.   The  latter  is  an  especially  valuable  material  since  its  hard- 
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ness  can  be  greatly  increased  by  a  slight  addition  of  carbon  with- 
out materially  decreasing  its  toughness.  If  desired,  a  still  more 
suitable  material  could  be  obtained  by  subjecting  the  steel  casting 
to  a  special  heat  treatment.  In  fact,  there  is  no  limit  in  this  re- 
spect, especially  if  case  hardening  is  resorted  to,  wdiich  would 
give  us  a  surface  as  hard  as  glass  with  a  strong  and  tough  back- 
ing. However,  it  is  not  well  to  use  too  hard  material,  else  the 
contacting  surface  will  remain  merely  lines  and  disintegration  is 
more  liable  to  take  place  under  heavy  loads. 

Simplicity  in  any  construction  and  especially  in  any 
freight  car  construction  is  one  of  the  most  important  consid- 
erations, and  a  side  bearing  is  by  no  means  exempt  from  this 
rule. 

Having  once  a  simple  device  and  that  simple  device  made  of 
the  proper  material,  there  is  no  doubt  that  we  can  look  for  a  long 
life,  a  life  as  long  as  that  of  any  other  detail  on  the  car,  making 
an  anti-friction  side  bearing  the  best  investment  on  the  car. 
Briefly  summarizing: 

It  reduces  flange  wear. 

It  reduces  rail  wear. 

It  reduces  train  resistance. 

It  makes  a  better  riding  car. 

PRESIDENT:  This  is  a  subject  in  which  a  great  many 
people  are  interested  and  should  bring  out  an  extended  discus- 
sion. I  will  ask  Mr.  Edwin  S.  Woods,  of  Chicago  (who,  I  be- 
lieve, manufactures  side  bearings),  to  open  the  discussion. 

MR.  E.  S.  WOODS:  Alembers  of  the  Railway  Club  of 
Pittsburgh  and  Gentlemen — I  am  very  glad  to  have  been  here 
and  listened  to  ]VIr.  Stucki's  most  excellent  paper.  I  have  given 
a  good  deal  of  consideration  to  the  center  and  side  bearing  ques- 
tion during  the  past  eleven  years ;  this  matter  has  been  particu- 
larly alive  during  that  period  on  account  of  the  advent  of  the 
large  capacity  car. 

In  regard  to  Mr.  Stucki"s  paper,  there  seems  to  be  small 
field  for  controversy  anywhere,  but  there  are  one  or  two  points 
on  which  possibly  some  question  might  be  raised.  In  regard  to 
the  12"  center  plate  (under  a  50  ton  car  )  with  its  lOD  square  inch 


Discussion — The  vSide  and  Centre  TJearinc^s  (if  a  Car. 


-/ 


area  and  load  of  650  lbs.  per  sciuare  inch;  it  must  be  remembered 
that  when  we  enlari2;c  the  diameter  of  the  center  plate  we  also 
increase  the  tendency  of  the  truck  to  turn  hard.  The  further  out 
we  get  with  the  center  plate  radius,  the  longer  lever  arm  we  have 
to  contend  with.  In  regard  to  the  swinging  of  the  car  laterally, 
this  is  a  particularly  ])ad  situation  for  the  body  bolster.  It  in- 
duces serious  strains  not  encountered  at  any  other  time.  It  is  a 
bad  condition  for  wear  on  the  center  plate  and  a  bad  condition 
for  the  swiveling  of  the  truck.  It  is  a  particularly  bad  condition 
for  any  anti- friction  type  of  center  bearing,  for  the  reason  that 
it  concentrates  the  load  on  two  or  three  of  the  anti- friction  ele- 
ments. 

Heretofore  I  think  there  has  been  some  tendency  to  avoid  the 
solution  of  the  anti-friction  center  plate  question,  perhaps  due  to 
the  more  numerous  difficulties  surrounding  that  problem  than 
surrounds  the  anti-friction  side  bearing  proposition.  I  believe, 
however,  that  the  problem  is  capable  of  solution  upon  a  basis 
which  contemplates  the  compressive  stresses  being  always  kept 
within  the  elastic  limit  of  the  materials  used.  I  believe  an  anti- 
friction center  bearing  can  be  devised  that  will  have  its  stresses 
so  arranged  that  malleable  iron  might  be  used  for  the  plates  and 
rollers  in  certain  cases. 

In  regard  to  anti-friction  side  bearing  clearance :  As  far 
as  the  bearings  themselves  go,  I  believe  there  is  no  question  that 
the  clearance  ought  to  be  minimized  as  far  as  reasonably  possible. 
We  must  not  lose  sight  of  the  fact  that  the  greater  the  clearance 
the  greater  the  tendency  of  the  car  to  list  and  stop  the  free  turn- 
ing of  the  truck.  There  also  results  increased  load  on  the  side 
bearings  when  the  clearance  is  taken  up,  as  in  going  around  a 
curve. 

Referring  to  the  advantages  of  anti-friction  side  bearings : 
It  may  be  of  interest  to  quote  from  the  proceedings  of  the  West- 
ern Railway  Club :  "The  sense  of  this  quotation  is  that  Mr.  M. 
K.  Barnum  investigated  the  percentage  of  wheels  condemned  for 
worn  flanges  for  a  period  of  one  year  on  a  total  of  five  roads 
under  various  classes  of  equipment.  Passenger  removals  were 
from  12  to  31%,  locomotive  and  tender  removals  from  29  to 
41%,  freight  removals  from  48  to  62%.  These  figures  are  given 
to  prevent  the  possibility  of  error." 
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On  the  matter  of  flange  wear  the  tests  made  by  the  D.  &  I.  R. 
R.  R.  on  anti-friction  versus  friction  side  bearings,  showing  85% 
reduction,  seem  to  me  large,  to  say  the  least.  I  am  familiar  with 
some  other  tests  along  this  line,  very  carefully  made,  on  passen- 
ger equipment  running  between  Chicago  and  the  Pacific  coast, 
where  the  flange  wear  reduction  averaged  37%.  Of  course,  this 
will  depend  very  largely  upon  how  the  load  is  carried ;  that  is, 
how  it  is  distributed  between  the  center  and  side  bearings. 

In  regard  to  reduction  of  draw-bar  pull  due  to  anti- friction 
media  for  car  supporting,  I  certainly  do  not  want  to  appear  pes- 
simistic, but  I  think  some  of  the  tests  we  see  show  a  little  high 
rather  than  a  little  low.  The  side  bearing  does  not  need  a  10 
or  15%  draw-bar  pull  reduction  to  commend  itself— -a  4  or  5% 
reduction  would  be  sufhcient.  I  am  familiar  with  a  test  made 
about  seven  years  ago  on  roller  versus  flat  side  bearings  and  all 
flat  center  plates  which  showed  a  reduction  in  draw-bar  resist- 
ance of  something  like  9%.  Of  course,  you  are  all  familiar  with 
the  tests  made  by  the  M.  C.  B.  Association  in  1900  letting  a  car 
<lrift  down  an  incline  on  to  a  curve,  fitting  the  car  with  various 
side  bearing  equipment.  The  distance  which  the  car  drifted 
under  the  several  conditions  was  176  feet  as  a  minimum  and  346 
feet  as  a  maximum. 

Having  reference  to  the  general  subject  of  tests  and  the  in- 
terpretation of  test  results:  Test  quotations  are  often  mislead- 
ing and  conclusions  should  be  drawn  only  after  intelligent  con- 
sideration of  all  the  facts.  Even  then  it  may  be  difficult  or  al- 
most impossible  to  draw  safe  conclusions. 

In  regard  to  the  construction  of  anti-friction  side  bearings: 
I  do  not  want  to  do  more  than  touch  upon  it  in  one  or  two 
places.  Let  us  assume  that  anti-friction  center  or  side  bearings 
ought  to  reduce  friction — the  ordinary  commercial  device — from 
85%  to  95%  as  compared  with  flat  rubbing  surfaces.  They  can 
be  made  to  reduce  friction  somewhat  beyond  that,  but  it  is  a 
question  of  the  expense  incident  to  this  further  reduction, 
whether  it  is  worth  while. 

In  regard  to  the  coning  of  the  side  bearing  roller :  Person- 
ally I  do  not  think  it  is  necessary  under  ordinary  conditions.  Let 
us  consider  a  36'  freight  car  on  a  35  degree  curve  and  free  side 
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bearing  rollers.  The  movement  of  side  bearings  each  side  of  the 
center  of  the  truck  on  a  30"  radius  is  about  25^"  and  the  roller 
has  to  travel  only  i34"-  The  difference  between  the  curve  and 
the  straight  line,  in  other  words  the  ordinate,  is  so  small  that  it 
is  hardly  noticeable  or  measurable.  Of  course,  it  is  larger  on 
passenger  cars.  A  70'  passenger  car  on  a  20  degree  curve  has  a 
movement  of  4"  on  each  side  of  the  center  at  a  distance  of  44" 
out,  but  there  is  not  much  necessity  for  coning  there,  the  ordi- 
nate being  less  than  1-16".  I  believe  there  is  necessity  for  con- 
ing rollers  in  street  car  service.  As  far  as  sliding  goes,  due  to 
the  roller  not  being  coned,  I  w^ould  suggest  that  if  rollers  show 
flattening  from  this  cause,  the  case  is  proven ;  otherwise  not. 

(  )n  the  question  of  controlled  or  non-controlled  rollers,  each 
has  its  advantages  and  disadvantages.  The  former  is  at  a  dis- 
advantage because  from  its  definition  it  always  presents  the  same 
contact  surfaces  to  each  other;  the  latter  because  it  may  get  into 
the  position  shown  in  Figure  7.  To  wdiat  extent  the  uncontrolled 
roller  occupies  such  position  will  be  generally  determined  by  the 
amount  of  adverse  wear  which  is  developed ;  if  we  do  not  find 
adverse  wxar,  we  may  assume  that  the  sliding  is  negligible.  As 
far  as  load-carrying  capacity  of  rollers  is  concerned,  I  think  the 
uncontrolled  roller  which  is  designed  to  present  new  contact 
surfaces  all  the  time  will  withstand  more  load  without  develop- 
ing adverse  wear,  than  will  the  controlled  roller.  I  have  made 
some  experiments  along  this  line  and  I  think  the  difference  is 
something  like  four  to  one  in  favor  of  the  uncontrolled  roller  as 
ti  •  carrying  capacity. 

In  regard  tt)  testing  side  bearings  under  tenders,  Mr.  Stucki's 
point  is  well  taken.  How^ever,  anti- friction  bearings  are,  I  be- 
lieve, usually  i)ut  under  tenders  for  test  with  a  view  to  investi- 
gating their  wearing  qualities  rather  than  determining  flange 
wear  conditions.  The  question  is,  can  you  break  it  up  under 
tenders.     If  you  can  not,  it  will  stand  up  almost  anywhere. 

In  regard  to  the  point  of  the  friction  of  balls  or  rollers  one 
<  in  the  other :  I  believe  this  is  a  fallacy.  The  question  was 
brought  up  by  Mr.  Henry  Hess,  of  Philadelphia,  at  the  Indian- 
apolis meeting  in  May,  1907,  of  the  American  Society  of  Mechan- 
ical Engineers,  and  he  then  i)ointed  out  that  there  was  no  fric- 
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tion.     I    believe  it  is  not  necessary  to  go  into  the  mathematics  of 
the  question. 

In  regard  to  the  various '  relative  loads  on  and  movements 
of  the  side  and  center  bearings,  Mr.  Stucki's  statement  is  roughly 
correct.  It  might  be  well,  however,  to  consider  how  often  we 
have  a  load  equally  divided  between  side  bearings  and  center  bear- 
ings.    I  think  that  is  an  extreme  condition. 

The  question  of  the  relative  advantage  of  an  anti-friction 
side  bearing  and  an  anti- friction  center  bearing  I  believe  is  mere- 
ly a  question  of  work  done  at  the  side  bearing  and  at  the  center 
bearing,  and  this  is  proportional  to  the  load  and  the  distance  out 
from  the  center  at  wdiich  it  works.  I  think  I  covered  this  subject 
in  a  brief  and  untechnical  manner  in  a  letter  to  the  Railroad  Age 
Gazette  under  date  of  September  ii,  1908,  page  921. 

In  regard  to  the  nosing  of  the  truck,  because  the  resistance 
to  turning  of  the  average  type  of  anti- friction  center  bearings 
is  by  no  means  nil — for  instance  considering  a  40,000-pound  load 
at  31"  lever  arm,  an  ordinary  flat  cast  steel  center  plate  takes 
about  1800  pounds  to  turn  it.  If  lubricated  it  takes  about  600. 
With  an  ordinary  roller  center  plate  it  takes  about  300  pounds, 
and  some  of  the  higher  types  of  ball  bearing  devices  where  al- 
most perfect  truth  of  fitting  is  obtained  between  races  and  balls. 
we  can  get  the  resistance  down  to  about  50  pounds,  which  is  ver\' 
low  indeed. 

Regarding  the  question  of  material  for  side  bearings  and 
center  bearings,  I  believe  a  side  bearing  with  a  two  point  or  a 
one  point  load  transmission  should  be  made  of  hard  material. 
If  we  get  into  the  question  of  center  bearings.  I  am  not  quite  so 
sure  about  it.  It  is  possible  that  a  softer  material  which  will  per- 
mit of  some  small  adjustment  by  allowing  seating  and  do  away 
with  the  necessity  of  machine  work,  which  is  costly,  may  be  a 
suggestion  along  the  right  lines. 

To  sum  up:  I  think  the  anti-friction  center  and  side  bear- 
ing in  order  to  commend  themselves  must  be  so  constructed  as 
to  be  a  proper  operative  for  the  life  of  the  car.  By  this  I  mean 
that  the  design  must  be  substantial  and  simple,  and  the  stresses 
nmst  be  kept  within  the  clastic  limit  of  the  material,  thus  elimi- 
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nating  adverse  wear  of  parts  in  rolling  contact.  If  these  condi- 
tions are  not  met.  neither  device  has  any  field  in  railway  work. 

PRESIDENT:  Perhaps  we  can  hear  from  a  railroad  man, 
^Ir.  R.  L.  Klcine,  of  the  P.  R.  R  ? 

MR.  R.  L.  KLEINE:  I  am  not  quite  as  optimistic  as  the 
two  gentlemen  who  have  preceded  me. 

Referring  to  the  kind  of  material,  I  might  say  that  drop 
forged  steel  center  plates  are  being  extensively  used  in  which  con- 
tact surfaces  are  smoother  than  in  the  cast  steel,  and  less  break- 
age is  experienced  due  to  the  flanges  failing,  as  a  result  of  shrink- 
age cracks  found  in  the  cast  steel  center  plate. 

Referring  to  the  paragraph  relative  to  side  bearing  clear- 
ance : 

"On  the  freight  equipment  the  variations  in  the  height  of 
the  bolsters  are  more  pronounced  and  undoubtedly  the  best  prac- 
tice is  to  use  flat  center  plates  and  adjust  the  side  bearings  as 
close  as  possible  without,  however,  allowing  the  ordinary  side 
bearings  to  become  solid  on  both  sides." 

In  the  same  connection  I  would  refer  to  the  following: 

"For  a  practical  demonstration  of  the  problem,  the  story  of 
one  of  our  pioneer  railroad  officials  of  the  South  and  West  is 
recalled.  He  had  to  bring  the  repair  car  in  on  a  curve.  No 
electric  rope  drive  was  known  then.  The  pinch  bar  was  used 
for  that  purpose,  and  whenever  the  car  was  hard  to  move  the 
side  bearings  were  usually  found  closed.  If  so,  the  cars  were  first 
relieved  by  blocking,  after  wdiich  it  took  comparatively  little 
power  to  move  them." 

In  the  one  case  it  is  apparently  satisfactory  that  little  or  no 
side  bearing  clearance  be  given,  whereas  in  the  latter  case,  when 
the  side  bearings  touch  it  is  impossible  to  move  the  car.  Our 
standard  practice  is  to  give  the  side  bearings  from  Yx'  to  ^" 
clearance,  and  we  find  in  some  steel  cars  with  rigid  bodies  that, 
luiless  they  have  clearance,  in  going  over  uneven  track  we  get 
derailments.  The  same  is  true  of  tank  cars  constructed  without 
steel  underframes,  in  which  the  tank  forms  the  underframe. 
One  of  the  Tank  Line  Companies  turned  out  some  cars  with 
little  or  no  side  bearing  clearance,  and  derailments  were  common 
all  over  the  countrv  until  thev  eave  them  side  bearins:  clearance. 
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Another  paragraph  which  reads :  "Every  time  the  side  bear- 
ings close  it  amounts  to  a  hammer  blow."  I  do  not  agree  with 
that.  A  car  in  running  along  sways  from  side  to  side  and  when  it 
comes  down  on  a  side  bearing  it  does  not  come  down  with  a 
hammer  blow.  While  there  is  a  slight  blow,  I  do  not  believe  it 
is  detrimental  where  the  side  bearing  clearance  is  within  range. 

As  to  the  following  paragraph : 

"With  steel  bolsters  we  are  very  much  better  off,  knowing 
that  they  deflect  much  less,  and  in  accordance  with  action  of 
the  M.  C.  B.  Association,  taken  some  years  ago,  it  is  considered 
safe  to  have  ^4  "  P^r  side,  while  on  the  other  hand  it  was  de- 
cided not  to  go  above  5-16,  so  as  not  to  get  too  much  lateral 
motion." 

I  do  not  understand  that  the  Standards  or  Recommended 
Practice  of  the  M.  C.  B.  Association  specifies  the  amount  of 
recommended  side  bearing  clearance.  But  in  the  last  Convention 
the  Committee  on  Side  Bearings  made  the  following  recom- 
mendations :  "Make  some  tests  during  the  ensuing  year  com- 
prising the  following: 

1.  The  resistance  to  turning  of  different  type  of  center 
plates. 

2.  The  effect  of  lubricating  center  plates. 

3.  The  resistance  to  turning  of  different  types  of  side  bear- 
ings. 

4.  The  effect  of  varying  the  clearance  of  side  bearings  with 
a  view  of  determining  the  best  clearance. 

5.  The  effect  of  varying  the  clearance  of  side  bearings  with 
a  view  of  determining  the  best  spread. 

I  believe  the  tests  recommended  by  the  Committee  on  Side 
Bearings  of  the  M.  C.  B.  Association  would  produce  some  very 
valuable  and  essential  information,  and  I  trust  that  such  tests 
may  be  conducted  at  an  early  date. 

We  have  tried  out  in  service  or  are  testing  at  the  present 
time  under  7000  gallon  tenders  the  following  anti-friction  center 
plates  and  side  bearings : 

I.  Ball  bearing  center  plate  and  side  bearings  consisting  of 
a  large  number  of  small  specially  hardened  steel  balls  in  carefully 
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ground  steel  raceways  embedded  in  soft  metal,  so  that  there 
would  be  a  good  bearing  in  the  plates.  The  bearing  area  was 
fairly  well  distributed  and  notwithstanding  this  the  balls  em- 
bedded into  the  races  in  such  a  large  number  of  cases  that  it 
could  be  considered  the  rule.  Wheel  tread  and  tlange  contours 
were  taken  for  the  trucks  equipped  with  the  trial  center  plates  and 
side  bearings,  as  well  as  for  those  equipped  with  the  standard  ar- 
rangement, and  the  average  flange  wear  was  practically  the  same 
in  both  cases. 

2.  The  single  roller  side  bearing,  as  shown  in  Fig.  4.  Two 
types  of  this  design  were  tried,  the  first  failed  on  account  of  the 
truck  bolster  wearing  plate  not  being  of  sufficient  thickness  to 
support  weight  imparted  by  roller.  This  plate  was  increased  in 
thickness  and  a  new  trial  started,  which  is  now  in  progress.  The 
second  type  of  this  design  is  still  on  trial.  The  difficulty  with  a 
side  bearing  of  this  description  is  to  prevent  the  roller  wearing 
flat  and  grooving  the  wearing  plates ;  furthermore,  the  flat  truck 
side  bearing  must  be  well  supported  to  prevent  breaking  down. 

3.  The  toothed  roller  side  bearing  attached  to  truck  proved 
unsatisfactory,  as  it  filled  with  dirt,  wear  was  poor  and  bearing 
was  too  short  to  be  supported  by  truck  bolster. 

4.  The  gear  principle  of  single  roller  side  bearing,  designed 
to  assist  roller  in  revolving  and  to  prevent  roller  wearing  flat,  is 
still  on  trial. 

5.  Side  bearing  consisting  of  a  number  of  small  rollers  in  a 
cage  with  a  spring  centering  device,  attached  to  truck.  This 
form  of  roller  side  bearing  in  a  limited  trial  on  tenders  has  given 
satisfactory  service  and  similar  results  are  obtained  imder  wreck- 
ing derricks.  On  general  principles  this  form  of  roller  side 
bearing  should  perform  better  in  service  than  the  single  large 
roller  in  that  it  has  greater  bearing  area  to  distribute  the  weight. 
Inasmuch  as  the  rollers  are  encased  in  a  movable  cage  and  have 
a  spring  centering  arrangement  it  make  the  wdiole  device  rather 
complicated.  Being  located  on  the  truck,  it  is  open  to  the  same 
objection  of  accumulating  cinders  and  dirt  to  interfere  with  its 
operation.  A  further  trial  is  being  made  to  determine  tire  ef- 
ficiency. 

6.  Lubricated  side  bearings.     Our  experience  with  the  old 
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diamond  wooden  bolster  truck,  in  which  the  truck  bolster  side 
Ijearing  is  equipped  with  sponging  for  lubrication,  demonstrated 
the  difficulty  of  keeping  the  sponging  in  condition  so  that  it  would 
lubricate  the  side  bearing. 

To  sum  up :  From  our  experience  I  believe  it  is  only  fair 
to  state : 

That  the  question  of  anti-friction  center  plates  and  side 
bearings  for  the  100,000  pounds  capacity  equipment  is  still  largely 
in  an  experimental  stage,  since  the  manufacturers  and  designers 
are  constantly  making  changes  to  enable  their  devices  to  meet 
service  conditions  under  heavy  equipment. 

That  it  must  not  be  overlooked  that  the  ordinary  freight 
car  having  a  non-oiled  center  plate  and  side  bearing,  but  with  side 
clearance,  will  in  tracking  rock  from  side  to  side  and  during  the 
oscillations  the  top  and  bottom  bolsters  are  free  to  rotate  on  the 
center  plate,  and  that  this  oscillation  is  a  very  potent  feature  in 
reducing  what  might  otherwise  be  an  intolerable  amount  of  fric- 
tion. 

That  further  experiments  should  be  made  with  the  different 
forms  of  center  plates  and  side  bearings,  which  seem  the  most 
promising,  the  data  to  include  economies  in  tire  wear. 

PRESIDENT:  Mr.  George  G.  Floyd,  Chief  Mechanical 
Engineer  of  the  American  Steel  Foundries,  is  here  and  ready  to 
tell  us  something  about  this  subject. 

MR.  GEORGE  G.  FLOYD:  It  was  not  my  purpose  in 
coming  here  to  make  a  speech.  I  came  especially  to  hear  the 
paper,  the  discussion  and  to  get  ideas. 

Mr.  Stucki's  paper  has  greatly  interested  me,  as  it  has  no 
doubt  all  here,  and  he  is  to  be  congratulated  for  having  presented 
it,  and  the  club  is  certainly  to  be  congratulated  on  being  able  to 
listen  to  a  paper  by  one  who  so  thoroughly  understands  the  sub- 
ject. 

The  particular  branch  of  industry  with  which  I  am  connected 
is  the  manufacture  of  cast  steel  bolsters.  Our  bolsters  have  been 
sold  for  a  great  many  years,  and  are  now  for  that  matter,  under 
a  guarantee  to  perform  a  certain  service  for  an  agreed  number 
of  years.  We  have  sold  bolsters  to  practically  every  road  in  the 
United   States.      Each   customer  has  a  different  idea  as  to  the 
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])olster  he  wants,  the  type,  particulars  of  design,  style  of  center 
plate,  spacing  of  the  side  bearings  and  the  side  bearing  clearance. 
At  first  the  railroads  wanted  the  same  side  bearing  clear- 
<..nce  on  cast  steel  bolsters  that  they  were  used  to  with  the  wooden 
Ivjlsters.  We  have  been  asked  to  make  this  clearance  as  much 
as  i"  on  each  side.  After  it  was  demonstrated  that  large  side 
bearing  clearance  was  not  needed  on  metal  bolsters,  for  the 
same  reason  that  it  was  needed  on  wooden  bolsters,  the  matter 
has  gotten  down  to  one  of  difference  of  opinion  as  to  what  is  the 
best  clearance.  The  general  tendency  is  towards  a  smaller  clear- 
ance. The  general  railroad  specification  today  is  for  not  less 
than  54  ">  Slid  ^^^t  more  than  ^" ;  still  many  ask  for  more  than 
this. 

We  keep  a  record  of  all  bolsters  that  do  not  meet  the  guar- 
antee, and  while  replacements  are  no  great  burden  to  us,  still  they 
amount  to  something  in  the  course  of  a  year.  As  our  railroad 
friends  do  not  seem  to  agree  in  the  matter ;  in  fact,  they  some- 
times radically  disagree,  we  are  going  to  the  expense  of  building 
practically  one-half  a  mile  of  track  in  our  back  yard  with  an  in- 
cline of  sufficient  length  to  give  cars  going  down  a  speed  of  30 
to  35  miles  per  hour.  We  expect  to  begin  operations  next  week, 
and.  incidentally,  we  will  probably  experiment  with  center  plates 
and  side  bearings.  One  of  the  principal  reasons  for  building  this 
experimental  track  is  to  test  what  efTect  side  bearing  clearance 
has  on  producing  a  blow  on  the  bolsters  at  the  side  bearings.  A 
great  many  of  the  bolsters  returned  to  us  are  broken  right  at  the 
side  bearings.  We  expect  to  find  out  what  this  blow  amounts  to. 
We  also  expect  to  run  out  a  series  of  experiments  on  the  results 
of  trucks  getting  out  of  square,  and  how  much  they  get  out  of 
square. 

I  am  not  well  versed  in  anti-friction  center  plates  and  side 
bearings,  but  I  believe  that  by  their  use,  especially  anti-friction 
side  bearing,  clearances  could  be  made  smaller,  than  without 
them,  and  the  efifect  of  the  so-called  side  bearing  hammer  blows 
could  thereby  be  greatly  reduced.  This  may  be  the  means  of 
lengthening  the  life  of  bolsters,  and  possibly  reducing  the  num- 
ber of  broken  flanges. 

We  will  be  imder  man}"  obligations  to  an}^  of  you  gentlemen 


36  Proceedings  Railway  Club  of  Pittsburgh. 

here  for  ideas  on  subjects  in  reference  to  the  experiments  we  are 
about  to  make.  If  you  have  any  special  ideas  or  notions  on  the 
subject,  our  experimental  plant  is  at  your  service. 

PRESIDENT :  We  have  a  member  here  who  is  always 
willing  to  say  something,  Air.  F.  H.  Stark. 

MR.  F.  H.  STARK:  Mr.  President  and  Members  of  the 
Railway  Club  of  Pittsburgh — I  am  disappointed  in  not  having 
been  called  upon  earlier.  Our  worthy  President  usually  takes 
advantage  of  my  size  and  proceeds  to  break  the  ice,  or  in  other 
words,  makes  a  monkey  out  of  me  to  pull  the  chestnuts  out  of 
the  fire,  in  order  to  get  the  discussion  started.  Anticipating  this. 
I  usually  come  prepared  to  do  some  talking,  even  though  I  may 
not  say  anything. 

The  subject  matter  under  discussion  this  evening  is  second 
only  in  importance,  from  a  railroad  mechanical  standpoint,  to  that 
of  draft  gear  and  car  wheel  material.  The  first,  in  so  far  as  cost 
for  maintenance,  and  the  latter  as  a  matter  of  safety  to  property 
and  lives,  as  well  as  expense.  The  subject  of  center  plates  and 
side  bearings  is  very  closely  related  to  that  of  car  wheels,  and 
thus  we  might  group  the  three  subjects  and  combine  them  in  two 
propositions,  viz :  draft  gear  and  truck  gear. 

The  author  favored  this  Club  with  a  paper  on  the  subject  of 
friction  draft  gear,  which,  without  question,  was  the  most  clear, 
concise  and  the  most  comprehensive  treatment  of  the  subject  yet 
recorded,  and  this  Club  should  congratulate  itself  for  having  a 
member  who  is  recognized  authority  on  subjects  pertaining  to  the 
design  of  railroad  cars. 

Referring  to  the  character  of  material :  It  is  found  from 
experience  that  malleable  iron  of  average  quality  will  not  stand 
up  in  service  under  cars  of  80,000  capacity  or  over,  and  it  has 
been  found  necessary  to  substitute  steel  or  drop  forge  castings. 

Mr.  Stucki  refers  to  spherical  bearing  center  plates.  I  re- 
call years  ago,  when  this  type  of  design  was  quite  prevalent,  that 
serious  trouble  was  experienced,  due  probably  to  bad  shop  prac- 
tice. If  a  moulder  was  careless  and  rapped  the  pattern  more  in 
one  direction  than  in  the  other,  it  is  liable  to  cause  the  bearing 
area  to  be  oblong  rather  than  a  true  circle.  In  any  event,  while 
the    center   plates    appeared    to    mate    properly    when    two    cen- 
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ter  plates  would  move  in  an  opposite  direction,  the  top  plate 
was  forced  to  raise  vertically  in  order  to  rotate.  This  con- 
dition under  a  loaded  car  would  lock  the  center  plates.  I  remem- 
ber a  series  of  cars  that  it  was  almost  impossible  to  move  them 
over  a  division  without  derailment,  and  the  center  plates  had  to 
be  changed.  I  recall  a  case  where  a  heavy  wrecking  car  was 
continually  derailed  and  the  center  plates  had  to  be  machined  to 
overcome  the  trouble.  Therefore,  I  believe  the  author  is  correct 
in  stating  that  a  plain  flat  surface  bearing  of  adequate  area  is 
the  most  practical.  In  this  connection  I  would  ask  the  author 
to  consider  reversing  the  position  of  our  standard  center  plates. 
In  the  early  design  of  composite  cars  the  bowl  of  the  male  center 
plate,  together  with  brackets  supporting  the  bed  or  flanges,  made 
it  possible  to  transmit  the  load  to  a  point  more  directly  imder  the 
center  sills.  If  a  female  center  plate  had  been  attached  to  the 
car  body,  the  bearing  area  being  less  in  diameter  than  the  dis- 
tance between  the  draft  timbers,  the  ordinary  two  plate  bolsters 
would  buckle  up  in  the  center  and  allow  the  load  to  rest  largely 
on  the  side  bearings.  With  steel  car  construction  tliis  difificulty 
is  not  encountered,  and  even  composite  cars  with  substantial 
metal  body  bolsters,  it  is  practical  to  attach  the  male  center  plate 
to  the  car  body.  Some  years  ago,  when  I  was  on  the  C,  L.  <&: 
W.  Ry.,  we  built  a  lot  of  cars  with  the  center  plates  reversed, 
with  very  good  results.  The  advantages  in  so  doing  is  to  provide 
a  self-clearing  center  plate  and  not  a  pocket  w'hich  would  hold 
the  iron  ore  dust,  grit,  etc.,  which  has  a  tendency  to  retard  the 
free  rotation,  as  well  as  prematurely  cutting"  away  the  bearing 
surface.  The  distance  between  the  rail  and  the  desired  floor  line 
of  a  car  is  so  limited  that  it  is  difficult  to  design  a  low  truck  with 
minimum  dead  weight,  and  in  order  to  provide  a  substantial  body 
bolster  the  space  allowable  for  center  plates  is  so  contracted  that 
I  doubt  whether  a  roller  bearing  center  plate  can  be  designed  in 
the  limited  space  that  would  prove  satisfactory,  and  believe  that  a 
flat  bearing  area  using  steel  castings,  with  a  larger  portion  of  the 
load  carried  on  substantial  roller  side  bearings,  will  permit  the 
continued  use  of  plain  flat  bearing  center  plates. 

Mr.  Stucki  refers  to  the  deflection  of  bolsters  and  as  a  prac- 
tical illustration  of  the  efifect  in  the  way  of  resistance  or  draw-bar 
pull  necessary  to  move  cars  with  load  bearing  hard  on  plain  side 
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bearings,  I  will  cite  a  case  which  is  common  experience  every- 
where. At  one  of  the  lake  ports  a  car  dump  machine  is  located 
where  the  loaded  cars  are  placed  on  a  decline  with  a  moderate 
curve.  I  had  occasion  to  visit  this  port  not  long  ago  and  found 
that  the  wooden  cars  with  flexible  body  and  truck  bolsters  would 
not  move  by  gravit}'  and  pass  around  curves  without  being  fol- 
lowed up  with  a  pinch  bar.  In  order  to  relieve  the  situation  the 
inside  face  of  the  rail  head  was  lubricated,  and  in  doing  so,  more 
or  less  of  the  grease  would  get  on  the  top  surface  of  the  rail, 
and  in  turn  would  adhere  to  the  wheel  treads  very  materially  ef- 
fecting the  brake  efliciency,  and  on  this  account  the  cars  had  to 
he  moved  down  an  incline  at  a  slower  rate  in  order  to  maintain 
control  and  stop  the  car  on  the  machine.  Failing  to  do  this,  the 
loaded  car  would  pass  over  the  car  dump  machine  and  come  in 
contact  with  the  empty  car  that  had  just  previously  passed  over 
the  machine,  and  on  its  return  over  the  switch  back,  and  frequent- 
ly cause  serious  damage  to  the  two  cars.  The  superintendent  of 
the  dock  estimated  that  they  could  unload  a  much  larger  per- 
centage of  cars  if  the  old  wooden  cars  would  gravitate  down  the 
decline  without  lubricating  the  rails  and  without  the  delay  of  fol- 
lowing such  cars  up  with  a  pinch  bar,  and  in  the  absence  of  oil 
on  the  rails  the  cars  could  be  moved  at  a  faster  rate  with  safety, 
and  thus  very  materially  increase  the  tonnage  handled  over  the 
car  dump  machine.  The  point  I  wish  to  emphasize  is  that  if 
modern  cars  with  rigid  bolsters  will  move  by  gravity  with  less 
resistance  than  cars  bearing  hard  on  the  side  bearing,  it  is  ob- 
vious that  cars  equipped  with  practical  roller  side  bearings  would 
still  more  reduce  the  resistance. 

The  author  calls  attention  to  the  various  means  of  adjusting 
the  relation  of  side  bearings  and  refers  to  the  bottom  member 
forming  a  pocket  with  a  metal  block  inside  of  the  frame,  support- 
ed on  a  wooden  block.  For  ordinary  plain  side  bearings  this  is 
a  desirable  feature,  but  the  inside  member  or  side  bearing  should 
be  secured,  for  frequently  when  cars  are  operated  over  a  car 
dump  machine,  the  car  body  tilts  on  the  truck  and  allows  the  in- 
ternal parts  to  fall  out  and  go  into  the  boat  with  the  load.  This 
also  applies  to  some  designs  of  roller  side  bearings  and  consider- 
able loss  of  these  parts,  as  well  as  brake  shoes  and  keys  is  in- 
volved. 
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Mr.  Stucki  refers  to  the  advantage  of  anti-friction  side 
])earings.  He  refers  to  the  desirability  of  standardizing  the  parts 
in  order  to  facihtate  repairs  and  reduce  the  stock  of  material 
necessary.  In  line  with  this,  we  might  adopt  Mr.  Wood's  side 
bearing  as  standard  and  thus  accomplish  this  end.  This  might 
apply  to  other  specialties.  Mr.  Woods,  however,  has  demon- 
strated his  ability  to  defend  his  own  case.  It  has  been  proven 
that  cars  ride  better  where  the  side  bearings  come  in  contact 
under  load.  Aly  friend  Mr.  Kleine  takes  the  position  that  the 
rocking  of  the  car  body  does  not  produce  a  hammer  blow.  If 
not,  it  is  the  blow  that  almost  kills  father,  for  it  is  found,  on 
some  roads  at  least,  that  steel  hopper  cars  or  other  cars  having  a 
high  center  of  gravity,  that  there  are  more  derailments  and  flange 
failures  than  is  the  case  with  other  cars  having  the  same  amount 
of  side  bearing  clearance.  It  is  contended  that  a  certain  amount 
of  side  bearing  clearance  is  essential  to  compensate  for  the  im- 
even  surface  of  the  track  or  the  elevation  on  curves.  It  is  also 
recommended  that  the  clearance  of  from  y^"  to  }i"  is  more  de- 
sirable than  a  greater  or  less  clearance.  I  desire  to  ask  how  far 
yi"  clearance  will  go  toward  compensating  for  low  joints  or  ele- 
vation on  a  curve,  and  is  it  not  a  fact  that  composite  cars  and 
many  of  the  early  designs  of  steel  cars  are  running  with  un- 
known weight  on  the  side  bearings  and  operated  in  our  trains 
every  day? 

I  can  conceive  how  a  short  locomotive  tender  rigidly  con- 
structed, or  an  oil  tank  car,  with  a  steel  body  bolster  riveted  to 
a  tank  shell,  with  a  superstructure  that  might  be  so  rigid  as  to 
])reclude  any  considerable  tortional  yielding,  and  when  such  a  ve- 
hicle is  passing  over  an  elevation  on  a  curve,  an  excess  load 
would  be  carried  on  the  high  side  bearing,  and  even  so,  this 
would  tend  to  keep  the  wheels  on  the  high  side  of  the  curve 
down  on  the  rail,  and  relieve  the  load  on  the  wheels  on  the  low 
side  of  the  curve,  and  since  the  wheels  on  the  low  side  seldom 
mount  the  rail,  the  tendency  being  to  climb  the  high  rail,  would 
not  the  extra  load  on  the  high  side  carried  on  roller  bearings 
operate  to  prevent  rather  than  cause  derailment?  In  the  case  of 
cars  having  too  much  side  clearance  and  the  constant  rocking  of 
the  car  body  at  a  moment  when  the  car  lists  to  the  low  side, 
throwing  the  weight  momentarily  on  the  journals  on  the  inside 
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of  the  curve,  relieving  the  load  on  the  wheels  on  the  high  side, 
allowing  same  to  mount  the  rail.  Assuming  that  there  is  more 
or  less  flexibility  with  the  average  car  and  that  we  do  safely 
operate  cars  with  an  unknown  load  on  the  side  bearings,  is  it 
not  reasonable  to  assume  that  a  larger  proportion  of  the  load 
might  be  safely  carried  on  substantial  roller  side  bearings?  If 
so,  the  weight  of  the  body  and  truck  bolsters  might  be  reduced 
in  so  far  as  the  distribution  of  the  metal  to  carry  a  vertical  load 
and  maintain,  of  course,  a  safe  margin  or  factor  of  safety,  so 
far  as  the  transverse  shocks  are  concerned,  caused  by  coupler 
impact. 

Some  twelve  or  fifteen  years  ago  we  designed  a  side  bearing 
similar  to  Figure  8.  except  that  the  frame  was  made  to  take  in 
two  rollers.  These  rollers  were  about  2V^"  face  and  4"  in  diame- 
ter. They  were  cast  in  a  metal  chill  with  a  metal  core  and  car- 
ried on  case  hardened  axle  pins  i^"  diameter,  secured  in  a  sta- 
tionary position  so  that  the  rollers  rotated  on  the  axle.  The  op- 
posing side  bearing  was  made  of  cast  iron  and  the  face  chilled. 
^^'e  have  since  equipped  some  side  dump  cars  with  similar  side 
bearings,  it  being  more  difficult  to  maintain  a  limited  load  on 
side  bearings  under  side  dump  cars,  and  yet  these  cars  have  been 
in  service  over  five  years,  and  ]Mr.  Stucki  had  the  privilege  of  ex- 
amining a  number  of  these  cars  and  found  that  a  large  majority 
of  the  original  wheels  are  still  in  service  with  the  flanges  in  good 
condition.  I  am  sure  that  the  side  bearings  are  entitled  to  much 
of  the  credit. 

There  are  some  side  bearings  on  the  market  that  center 
themselves  by  gravit}-.  and  yet  under  load  move  on  a  straight 
plane.  In  ordinary  service  the  side  bearing  travel  is  so  limited 
that  I  do  not  anticipate  that  the  rollers  would  reach  the  limit  in 
either  direction  and  cause  serious  sliding,  for  the  rollers  will  ad- 
just themselves  on  reverse  curves,  and  at  times  when  the  car  bod}' 
lists  from  one  side  to  the  other,  but  if  a  side  bearing  can  be  de- 
signed with  a  positive  automatic  centering  feature  without  the 
use  of  springs  or  delicate  mechanism,  it  would  be  an  advantage. 

Of  one  thing  I  am  convinced,  and  that  is  in  order  to  utilize 
commercial  material  it  will  be  necessary  to  use  rollers  or  balls  of 
maximum  flimensions  and  in  larger  numbers.     We  cannot  expect 
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a  reasonable  period  of  service  where  the  load  is  carried  on  so 
small  a  bearing-  area  without  producing  recesses  in  the  bearing 
surfaces  and  thus  defeat  the  desired  object  of  unretarded  move- 
ment. The  bearing  surfaces  should  be  of  a  material  somewhat 
like  spring  steel.  This  to  be  liacked  up  substantially  by  some 
commercial  material,  and  instead  of  one  roller  there  must  be  two 
or  three. 

I  would  like  to  ask  ]Mr.  Stucki  to  enlighten  us  on  the  point 
as  to  whether  it  is  not  feasible  to  carry  more  of  the  load  on  the 
side  bearings  and  thus  reduce  the  first  cost  of  body  and  truck 
bolsters  and  reduce  the  dead  weight,  which  is  equivalent  to  in- 
crease of  weight  of  freight  carried.  To  inform  us  as  to  whether 
there  is  any  objection  to  our  reversing  the  position  of  the  center 
plates  and  the  continued  use  of  plain  flat  center  plates  made  of 
cast  or  drop  forge  steel. 

PRESIDEXT:  Mr.  Turner  has  been  brought  into  this  dis- 
cussion. 

MR.  L.  H.  TURNER:  I  fully  realize  the  importance  of  the 
subject  under  discussion  this  evening  and  have  given  much  at- 
tention to  it,  and  must  confess  that  I  cannot  understand  the  ap- 
parent apathy  on  the  part  of  the  mechanical  men  and  railroad 
managers  of  this  country  on  a  subject,  which,  if  followed  up,  is 
pregnant  with  so  many  good  results.  When  the  first  freight  car 
was  built  in  this  country,  the  journal  was  lubricated  to  keep  it 
from  heating  and  to  assist  in  making  the  car  haul  easily.  They 
are  today  still  lubricating  the  journal,  and  while  other  parts  of 
the  car  have  been  re-designed  time  without  number,  not  one 
thing  has  been  done  toward  making  the  car  haul  easier. 

While  Mr.  Stucki  was  reading  his  paper,  I  put  down  a  few 
figures  which  will  serve  to  illustrate  the  possible  economies  of 
using  some  device  which  will  make  the  car  haul  easier.  You 
may  take  a  train  of  50  cars  carrying  a  load  of  55  tons  each,  and 
haul  it  100  miles,  and  you  have  275,000  ton  miles.  At  6  mills  per 
ton,  wdiich  is  the  prevailing  rate  today,  the  train  would  earn 
$1,650.00  on  the  100-mile  haul.  To  equip  these  cars  with  a  good 
frictionless  center  plate  and  side  bearing  would  cost  $1,500.00. 
It  is  not  an  exaggeration  to  say  that  10%  might  be  added  to  this 
train  and  could  be  hauled,  making  equally  as  good  time,  with  little 
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or  no  more  expenditure  of  locomotive  energy.  Six  mills  per  ton 
mile  on  the  additional  10%  of  load  would  amount  to  $165.00. 
This  amount  of  money  would  pay  the  interest  on  the  cost  of  the 
frictionless  center  plates  and  side  bearings  for  nearly  two  years, 
or  if  you  desire  to  apply  this  in  paying  for  the  equipment,  each 
100-mile  haul  would  pay  for  five  cars,  and  in  making  ten  100-mile 
trips,  the  entire  equipment  would  be  paid  for,  with  the  prospect 
before  you  of  quite  a  number  of  years  of  good  service  in  which 
the  additional  earnings  would  be  clear  profit. 

A  truck  that  does  not  adjust  itself  readily  to  the  varying 
conditions  of  the  average  track,  not  only  impedes  the  progress 
of  the  train,  but  wears  out  the  rails  and  wheels.  I  predict  that 
the  time  is  near  when  railroad  officers  will  see  not  only  the  ad- 
vantage, but  the  necessity,  of  giving  this  subject  more  intelligent 
attention  than  it  has  received  in  the  past.  I  have  spent  weeks 
in  dynamometer  cars  making  tests  with  trains  with  the  ordinary 
center  plates  and  side  bearings,  as  well  as  those  equipped  with 
frictionless  center  plates  and  side  bearings,  and  I  feel  justified 
in  saying  to  Messrs.  Stucki  and  Woods  that  they  will  not  gain 
all  the  results  that  can  be  obtained  by  the  use  of  the  frictionless 
side  bearing  alone.  They  must  also  have  a  frictionless  center 
plate  and  insist  on  the  load  being  carried  largely  upon  the  center 
l)late  in  order  to  reduce  the  rolling  friction  to  the  minimum. 

There  has  been  some  discussion  about  the  deflection  of 
bolsters.  A  bolster  shovild  not  deflect,  it  should  be  made  strong- 
enough  to  retain  its  original  position  during  the  life  of  the  car 
under  all  conditions.  We  place  springs  under  the  bolsters  to  re- 
ceive shocks,  and  I  am  not  in  favor  of  making  the  bolster  per- 
form this  service.  Some  criticism  has  been  ofifered  concerning 
the  failure  of  some  of  these  devices  placed  upon  the  market. 
Nothing  else  could  be  expected,  every  new  device  has  to  pass 
through  an  experimental  stage. 

While  I  am  not  here  for  the  purpose  of  defending  any  par- 
ticular device,  I  feel  that  I  am  justified  in  saying  that  while  mis- 
takes have  been  made,  that  every  advantage  was  taken  of  all 
knowledge  existent  at  the  time  on  the  subject  of  metals.  We 
must  remember  that  it  is  but  a  comparatively  few  years  since  steel 
castings  were  introduced,  and  there  is  still  much  improvement  to 
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he  made  in  their  manufacture.  It  must  also  be  remembered  that 
our  chemists  during  the  past  few  }ears,  through  laboratory  and 
physical  tests,  have  accomplished  wonders  in  improving  the  man- 
ufacture of  metals,  and  there  is  no  reason  today  why  all  cars 
cannot  be  equipped  with  frictionless  center  plates  and  side  bear- 
ings, and  the  cost  of  maintenance  will  be  no  greater  for  the 
amount  of  money  invested  than  for  any  other  parts  of  the  car. 

MR.  WOODS  :  As  to  Air.  Stark's  suggestion  of  the  re- 
versal of  the  ordinary  flat  center  plates,  it  has  occurred  to  a 
good  many  people  that  this  is  the  proper  way,  viz :  have  the  male 
center  plate  on  the  truck  bolster,  and  at  least  one  transcontinental 
S3'stem  in  Canada  has  begun  to  realize  this  and  are  so  designing 
their  equipment. 

MR.  STARK :  I  would  like  to  ask  Air.  Turner  what  is  the 
objection  to  distributing  the  load  on  three  points?  You  are  lim- 
ited in  space  between  your  bolsters  for  the  center  plate  and  you 
have  greater  space  for  side  bearings.  If  you  are  going  to  have 
anti- friction  bearings  at  all  these  points  why  not  carry  the  load 
at  all  three  points  and  in  that  way  reduce  the  stresses  on  bolsters 
and  at  the  same  time  increase  the  roller  bearing  area. 

MR.  TURNER :  In  reply  to  Mr.  Stark's  question  as  to  why 
1  recommend  that  the  load  be  carried  on  the  center  plate,  will 
say  that  it  can  be  illustrated  in  a  very  homely  way  by  stating  that 
anything  in  the  way  of  a  heavy  beam  balanced  upon  the  center 
can  be  swung  with  much  more  ease  than  though  it  rested  on 
three  bearing  points,  the  same  weight  upon  each. 

AIR.  JULIUS  KRAUSE:  The  subject  which  we  have  lis- 
tened to  this  evening  is  an  important  one — and  as  our  friend  Air. 
Stucki  states,  that  many  patents  have  been  granted  and  quite  a 
number  have  been  tried  out  with  more  or  less  success.  While 
every  inventor  claims  his  device  is  the  best  and  is  hopeful  that  it 
will  be  adopted  by  the  railroads,  and  quite  a  number,  after  being- 
applied,  prove  a  failure.  This  may  be  caused  by  the  rapid  in- 
crease in  weight  of  the  equipment,  and  the  most  serious  defect  is 
the  breaking  of  rollers  and  balls  and  raceways,  and  balls  im- 
bedding themselves  in  center  plates.  Also  such  defects  as  severe 
train  service,  caused  bv  increased  tonnage  l)einc"  hauled  in  one 
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train,  and  car  dumping  machines,  when  not  properly  operated, 
cause  balls  to  become  lost  from  center  plates  and  side  bearings. 

I  find  that  the  ]\I.  C.  B.  standard  center  plates  with  lOO 
square  inches  of  bearing  surface  when  applied  on  loo.ooo  ca- 
pacity cars,  placing  700  pounds  on  every  square  inch,  my  experi- 
ence has  shown  that  lubrication  will  not  remain  between  truck 
and  body  center  plates,  but  the  grease  will  be  found  squeezed  out 
over  flange  of  truck  center  plate  after  one  day's  service,  while  on 
60,000  capacity  cars,  with  center  plates  carrying  430  pounds  per 
square  inch,  lubrication  can  be  retained. 

It  is  my  ojiinion  if  center  plates  on  100,000  pound  capacity 
cars  were  increased  to  15  inches,  lubrication  could  be  retained. 
]\Ir.  Stucki  claims  that  quite  a  number  of  cars  are  derailed  on 
account  of  flat  side  bearings,  and  that  this  also  causes  flange  and 
rail  wear,  and  if  anti- friction  side  bearings  were  applied  that  this 
would  be  obviated.  I  believe  ]\Ir.  Stucki  w'ill  agree  that  the 
curve  will  remain  and  also  elevation  on  outside  of  curve,  and 
llanges  of  wheels  will  be  forced  against  outside  rail  while  pass- 
ing over  curve,  which  w-ill  cause  wear  even  if  equipped  with 
anti-friction  side  bearings.  He  also  refers  to  cars  being  derailed 
l)y  flat  side  bearings  not  allowing  truck  to  curve  freely.  There 
are  dififerent  opinions  on  this  subejct. 

]\Iy  opinion  is  that  not  enough  attention  is  given  to  the 
height  of  center  of  gravity  of  load,  derailments  of  this  kind  gen- 
erally taking  place  when  car  passes  over  curve  at  a  slow  speed, 
and  car  leaning  to  low  side  of  curve  and  center  of  gravity  over 
eight  feet  high. 

Mr.  Stucki  refers  to  Mr.  Turner  as  being  the  pioneer  of 
anti- friction  center  plates  and  side  bearings.  I  admit  that  he 
has  labored  earnestly  to  bring  it  to  perfection.  About  four  years 
ago  I  visited  Mr.  Turner's  car  shop  and  his  general  foreman,  Mr. 
G.  E.  Carson,  called  my  attention  to  the  Hartman  Anti-Friction 
Center  Plates  and  Side  Bearings,  which  were  of  cast  iron,  with 
six  balls  in  center  plate  and  one  in  side  bearing,  and  some  were 
found  broken,  and  center  plates  showed  dents  where  balls  rested ; 
but  a  change  has  been  made  since,  increasing  the  number  of  balls 
from  six  to  eight  in  center  ])late.  and  from  one  to  two  balls  in 
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side  bearing",  and  the  metal  from  cast  iron  to  (h'op  fo;-ged  steel, 
and  I  am  informed  that  this  has  increased  their  life  and  giving 
better  service. 

MR.  WOODS :  I  merely  mentioned  the  matter  of  lubrica- 
tion for  purposes  of  comparison,  not  to  advocate  lubrication  or 
non-lubrication  of  the  ordinary  friction  center  plate,  though  I 
do  know  at  the  present  time  of  40  and  50  ton  cars  lubricated  with 
reasonable  success  by  the  use  of  graphite.  I  believe  it  is  not  as 
successful  as  it  might  be. 

About  the  sustaining  power  of  balls  and  rollers,  a  device 
that  is  put  under  a  car  to  act  as  an  anti-friction  medium  must  be 
designed  on  lines  which  will  keep  the  stresses  under  the  elastic 
limit  of  the  material  and  well  under  it.  I  could  cite  figures,  but 
I  do  not  believe  that  would  be  interesting.  But  unless  that  con- 
dition is  maintained  we  might  just  as  well  give  up  the  idea  '^f 
anti-friction  car  supporting  media. 

R.  H.  BLACKALL :  The  discussion  has  been  intensely  in- 
teresting. 

There  is  one  thing  in  particular  that  I  have  noticed  and  I 
think  that  everyone  has,  that  all  have  been  frank  in  saying  things 
favorable  to  anti- friction  center  and  side  bearings,  and  equally 
frank  in  bringing  up  objectionable  points.  One  thing  evefybody 
seems  to  agree  upon  and  that  is  that  theoretically  anti-friction 
center  and  side  bearings  are  all  right.  This  being  true,  it  is  sim- 
ply a  question  of  which  of  the  devices  contains  the  greatest  num- 
ber of  good  features  and  will  stand  up  the  best  in  service. 

Personally  the  first  information  I  had  on  this  question  was 
about  four  years  ago  when  with  the  Westinghouse  Air  Brake. 
While  we  were  helping  to  make  some  tests  in  the  West  we  found 
that  with  four  different  50-car  trains,  absolutely  the  same  as  far 
as  we  knew  outside  of  the  draft  gear  in  them,  we  had  one  train 
with  which  we  did  not  have  to  go  back  within  three-fourths  of 
the  distance  to  get  up  speed  that  we  did  with  the  others,  and,  if 
we  desired,  we  could  get  up  a  speed  from  four  to  six  miles  more 
than  we  could  with  the  other  trains.  We  began  to  look  around 
to  find  the  reason  for  this,  and  discovered  that  25  of  the  50  cars 
with  which  we  could  get  up  this  greater  speed  were  equipped 
Avith  frictionless  side  and  center  bearings.     When  this  condition 
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was  brought  to  the  attention  of  the  railroad  officials  they  said, 
"Let  us  find  out  what  there  is  in  it."  So  they  took  the  trains 
down  to  a  hill  where  the  grade  was  about  six  miles  in  length. 
They  made  up  25-car  trains  and  loaded  the  cars  with  gravel  and 
had  almost  exactly  the  same  tonnage  on  the  different  trains.  The 
same  engineer,  crew  and  engine  were  used  on  the  different  tests, 
and  we  found  that  on  that  six  miles  of  grade  the  train  with  fric- 
tionless  side  and  center  bearings  could  be  pulled  up  the  grade  in 
12  minutes  less  time  that  could  be  done  with  the  train  having 
plain  side  and  center  bearings. 

From  this  it  will  be  seen  that  there  is  absolutely  no  question 
but  that  more  tonnage  can  be  handled  when  cars  are  equipped 
with  frictionless  bearings.  This  means  also  less  flange  wear  on 
the  wheel  and  correspondingly  less  wear  on  the  track. 

There  is  absolutely  no  question  as  to  frictionless  bearings 
being  a  good  thing,  but,  as  already  stated,  it  is  a  question  as  to 
which  of  the  different  types  of  bearings  contain  the  greatest 
number  of  good  features  and  whether  these  will  stand  up  under 
service  conditions. 

MR.  KLEINE:  The  last  remark  should,  I  think,  be  elab- 
orated upon,  and  we  should  get  out  a  little  more  data  at  this 
meeting  on  the  actual  service  trials  of  the  anti-friction  side  bear- 
ings and  center  bearings  that  are  now  on  the  cars.  I  do  not  sup- 
pose there  is  a  railroad  man  in  the  room  w'ho  would  not  instantly 
install  these  bearings  if  he  were  assured  that  they  would  stand 
up  in  service.  If  they  should  not  stand  up  in  service  we  are 
going  to  run  into  trouble  with  derailments,  especially  with  some 
forms  on  the  market,  and  no  one  is  going  to  go  to  anti-friction 
side  bearings  and  center  plates  if  there  is  no  assurance  of  getting 
at  least  ten  years'  service  out  of  such  bearings. 

(The  Secretary  here  read  two  communicated  discussions  as 

follows:) 

Baltimore,  Md.,  November  22,  1909. 

Mr.  C.  W.  AUernan,  Secretary  Railway  Club  of  Pittsburgh,  Pitts- 
burgh, Pa. : 
Dear  Sir — In  behalf  of  the  T.  H.  Symington  Co.  I  desire 

to  express  our  appreciation  of  your  invitation  extended  to  one 

or  more  of  our  representatives  to  attend  the  meeting  of  the  Rail- 
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^vav  CIul)  of  Pittsburgh  on  November  26th,  when  Mr.  Stucki  will 
read  a  paper  on  the  subect  of  "The  Side  and  Center  Bearings  of 
a  Car."  The  writer  is  extremely  regretful  that  business  engage- 
ments in  the  East  just  at  this  time  make  it  impossible  for  him  or 
any  of  our  representatives  being  on  hand.  However,  Mr.  Stucki 
lias  presented  the  subject  in  so  able  and  thorough  a  manner  that 
we  find  but  little  to  say  except  to  endorse,  with  some  few  excep- 
tions, what  Mr.  Stucki  has  said. 

One  of  Mr.  Stucki's  statements  which  is  not  entirely  clear 
to  the  writer  is  the  paragraph  referring  to  a  comparison  between 
the  action  of  the  self-centering  roller  and  what  he  terms  the  "con- 
trolled roller."     I  quote  the  paragraph  referred  to : 

"Such  an  arrangement  successfully  overcomes  the  journal 
friction  present  wdth  the  stationary  rollers,  and,  indeed,  fine  re- 
sults have  been  obtained  by  various  devices  based  on  this  princi- 
ple. Unfortunately  both  the  bottom  and  top  bearing  surfaces 
must  be  twice  as  long  as  those  wath  the  controlled  roller,  and  if 
not  of  sufficient  length,  sliding  would  have  to  take  place  at  the 
€nd  of  an  extreme  stroke.  In  case  of  a  series  of  rollers  or  balls 
such  a  long  travel  may  be  troublesome  in  other  respects." 

For  a  given  travel  of  the  side  bearing  I  do  not  understand 
why  the  bottom  and  top  bearing  surfaces  must  be  twice  as  long 
for  the  "self-centering  roller"  as  for  the  "controlled  roller."  The 
■extreme  available  travel  of  the  controlled  roller  is  limited  by  the 
length  of  its  retaining  casting,  and  the  same  is  true  of  the  self- 
centering  roller,  the  action  of  each  type  of  roller  being  the  same 
when  the  top  and  bottom  members  of  the  side  bearing  are  in 
•contact. 

Another  paragraph  in  Mr.  Stucki's  paper  wdiich  we  think  is 
<leserving  of  further  explanation  is  the  one  referring  to  nosing 
of  the  truck.  Interpreting  this  paragraph  strictly  according  to 
its  reading  would  indicate  that  Mr.  Stucki  does  not  believe  in 
frictionless  center  bearings.  It  would  be,  no  doubt,  of  interest 
to  the  Club  members  to  have  Mr.  Stucki  state  just  how  much 
friction  at  the  center  plate  "is  wanted  to  avoid  this  nosing  of  the 
truck''  on  a  downward  tangent.  Recently  the  writer  had  occa- 
sion to  make  a  comparative  test  of  the  nosing  of  the  trucks  on 
.straight   track   under   a   car   equipped   with   ball   bearing   center 
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plates  and  the  same  car  equipped  with  center  plates  of  the  usual 
type.  In  this  instance  the  data  obtained  convinced  the  manage- 
ment of  the  railway  that  the  nosing  of  the  trucks  when  equipped 
with  ball  bearing  center  plates  was  no  greater  than  when  equipped 
with  ordinary  center  plates.  A  ball  bearing  center  bearing  of 
proper  design  requires  relatively  so  small  a  jjressure  at  the  wheel 
flange  to  produce  a  turning  movement  between  its  two  members, 
even  under  very  heavy  loads,  that  it  is  reasonable  to  conclude 
(even  on  the  assumption  that  a  truck  so  equipped  would  nose 
more  than  when  equipped  with  ordinary  center  plates)  that  this 
small  pressure  w'ould  not  result  in  any  sensible  wear  on  the  rails 
on  a  tangent.  On  the  contrary,  a  truck  equipped  with  center 
plates  of  the  usual  design  requires  so  much  pressure  at  the  wheel 
flange  to  produce  a  turning  movement  between  the  upper  and 
lower  members  under  heavy  load  that  it  is  reasonable  to  conclude 
that  any  nosing  of  the  truck  which  takes  place  on  a  tangent  (even 
though  this  nosing  be  less  frequent  than  with  frictionless  center 
plates)  will  result  in  very  appreciable  wear  on  the  rails.  An 
amount  of  friction  at  the  center  plates  suflicient  to  prevent  nos- 
ing altogether  would  doubtless  at  times  result  in  the  trucks  en- 
tering a  tangent  somewhat  askew  and  remaining  in  this  position 
for  the  entire  length  of  the  tangent. 

So  far  as  steam  roads  are  concerned,  the  chief  obstacle  to 
date  in  the  way  of  a  general  adoption  of  what  are  termed  "fric- 
tionless" center  and  side  bearings  has  been  the  difficulty  of  ob- 
taining devices  in  this  line  having  sufficient  strength  of  the  wear- 
ing parts  to  withstand  the  loads  and  shocks  occurring  under  mod- 
ern heavy  passenger  and  freight  equipment.  We  believe  it  is 
generally  admitted  by  the  mechanical  officers  of  steam  roads  that 
a  satisfactory  ball  or  roller  center  and  side  bearing  (that  is,  dur- 
able devices  of  this  character)  are  very  desirable,  and  would  re- 
sult in  a  very  sensible  increase  in  the  life  of  wdieels,  so  that  it 
would  seem  to  be  "up  to"  the  manufacturers  of  specialties  in  this 
line  to  prove  durability  to  meet  all  modern  service  conditions  as 
well  as  the  positive  action  at  all  times  of  the  balls  or  rollers.  The 
first  essential  feature  to  accomplish  this  is  simplicity  of  design, 
as  it  is  a  matter  of  experience  that  anything  in  the  nature  of  com- 
plicated mechanism  will  not  remain  in  working  order  under 
freight  cars.     The  second  essential  feature  which  I  think  most  of 
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those  who  have  had  any  experience  in  the  test  of  frictionless  cen- 
ter or  side  bearings  will  agree  is  essential,  is  that  the  balls  or 
rollers  should  be  retained  in  the  car  body  member  of  the  bearing 
to  insure  against  clogging  of  parts  by  dirt  or  exposure  to  the 
weather.  The  third  essential  feature,  which  applies,  however, 
only  to  a  ball  or  roller  side  bearing,  is  that  there  should  be  some 
means  of  positively  centering  the  balls  or  rollers  after  travel. 

(Jne  of  the  complaints  of  the  single-roller  side  bearings 
which  have  been  put  in  service  up  to  this  time  has  been  the  rattle 
of  the  roller  in  its  retaining  casting,  which  is  due  to  the  play  be- 
tween the  top  of  the  roller  and  the  top  bearing  surface  with  the 
body  bolster  level  and  the  roller  supported  on  its  trunions.  A 
single-roller  side  bearing  has  been  recently  placed  on  the  market 
in  which  the  roller  is  positively  centered  by  a  helical  spring  at 
each  end  of  the  retaining  casting,  which  springs  at  the  same  time 
exert  sufficient  downward  pressure  to  hold  the  roller  down  tight 
on  its  trunions  when  it  is  not  in  contact  with  the  truck  member. 
Yours  very  truly, 

A.  H.  Weston, 
Mechanical  Engineer. 

Chicago,  November  24,  1909. 
Mr.  C.  IV.  All  email,  M.  P.  Dept.,  P.  &  L.  E.  Railroad,  Pittsburgh, 
Pa.: 

Dear  Sir — I  am  in  receipt  of  your  esteemed  favor  of  the 
17th  inst.  enclosing  a  copy  of  Mr.  Stucki's  paper,  entitled  "The 
Side  and  Center  Bearings  of  a  Car,"  and  thank  you  very  much 
for  your  invitation  to  me  to  be  present  at  this  meeting.  I  regret 
very  much  my  inability  to  be  with  you,  but  have  read  Mr.  Stucki's 
paper  very  carefully,  and  consider  that  it  portrays  very  valuable 
information  to  any  one  interested  in  side  bearings. 

I  have  looked  into  this  matter  very  extensively,  and  am  con- 
fident that  it  is  one  part  of  a  railroad  car  which  has  received  the 
greatest  neglect.  I  never  have  known  of  a  side  bearing  test 
which  did  not  prove  that  an  anti-friction  side  bearing  was  a  very 
valuable  adjunct  to  a  railroad  car.  The  leverage  between  side 
bearing  centers  is  so  great  that  friction  between  them  necessarily 
places  a  great  strain  on  wheel  flanges.     And  whenever  you  are 
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wearing  the  flange  of  a  wheel  your  engine  is  burning  more  coal 
than  is  necessary  to  carry  its  load. 

It  has  been  claimed  by  a  number  of  persons  that  where 
clearance  can  be  maintained  between  side  bearings,  anti-friction 
])earings  are  unnecessary.  This  is  true,  but  in  order  to  maintain 
side  bearing  clearance  on  both  bearings  of  a  truck  bolster,  it  is 
first  necessary  that  the  load  in  the  car  be  properly  centered.  It 
is  then  necessar}'  that  the  rate  at  which  that  car  must  pass  all 
curves  must  be  such  that  the  center  of  gravity  will  not  be  affected 
by  centrifugal  force  sufficiently  to  place  the  weight  upon  either 
side  bearing.  When  we  know  that  these  things  are  absolutely 
impossible,  therefore,  we  know  that  it  is  impossible  to  affect  side 
bearing  clearances  at  all  times,  and  if  we  cannot,  then  an  anti- 
friction side  bearing  is  the  only  remedy,  and  by  actual  experience 
we  know  that  anti-friction  side  bearings  permit  more  cars  to  be 
hauled  with  one  engine  using  the  same  amount  of  coal,  and  pre- 
vent in  a  very  great  degree  the  wear  on  wheel  flanges. 
Yours  very  truly. 

J.  R.  CardweIvL. 

PRESIDENT  :  If  there  are  no  others  here  who  would  care 
to  discuss  the  suljject  further  I  will  ask  Mr.  Stucki  to  close  the 
discussion. 

]\IR.  A.  STUCKI :  I  certainly  feel  fully  repaid  for  my 
work  in  preparing  this  paper  by  the  discussion  it  brought  about. 
I  think  there  remains  ver}-  little  for  me  to  add. 

Mr.  Woods  has  mentioned  that  it  takes  a  good  deal  of  power 
to  turn  an  ordinary  flat  center  plate.  This  is  true,  if  the  two  cen- 
ter plates  lay  flat  on  each  other,  as  was  the  case  in  the  different 
tests.  This  is  also  the  prevailing  condition  on  a  straight  track 
and  the  resistance  towards  swivelling  must  help  to  prevent  the 
truck  from  nosing.  Mr.  W'eston  asks,  how  much  friction  there 
would  be  necessary  to  prevent  such  a  nosing.  Undoubtedly  this 
would  depend  on  track  conditions,  on  the  cone  of  the  wheel, 
whether  or  not  the  truck  is  rigid,  whether  it  is  driving  or  driven, 
and  we  have  no  accurate  data  at  hand,  at  least  not  to  my  knowl- 
edge. 

But  as  soon  as  we  pass  a  curve  conditions  are  entirely  re- 
versed.    Here  the  body  center  plate  tilts  to  one  side  or  the  other 
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and  the  swivelhng  motion  takes  place  on  a  point  near  the  peri- 
phery of  the  plates,  and  the  resistance  towards  turning  is  very 
nuieh  reduced.  In  other  words,  on  a  straight  track  where  we 
want  resistance,  we  have  it,  and  on  a  curve,  where  we  want  as 
little  as  possible,  it  is  greatly  reduced. 

~\Ir.  Kleine,  in  referring  to  one  of  the  pages,  read  my  re- 
marks as  though  the  side  bearings  on  both  side  of  the  center 
plate  were  closed,  while  I  meant  to  say  that  the  bearings  on  the 
inside,  or  low  side,  were  usually  found  closed.  In  regard  to  de- 
railments with  a  stiff  car  and  little  or  no  side  bearing  clearance, 
he  is  undoubtedly  right  when  ordinary  side  bearings  are  used, 
because  the  entire  load  may  be  thrown  on  one  side  bearing  and 
the  friction  will  be  great  enough  to  lock  the  side  bearing  suf- 
ficiently and  force  the  wheel  to  climb  the  rail.  This  same  condi- 
tion exists  at  times  even  with  an  anti-friction  side  bearing,  i.  e., 
if  the  travel  of  the  bearing  is  not  sufficiently  large  to  accommo- 
date the  travel  of  the  bolster,  but  whenever  you  have  a  truly  fric- 
tionless  side  bearing  with  sufficient  travel,  an  increased  load  on 
the  high  side  bearing  will  rather  help  to  keep  the  wheel  from 
climbing  the  rail,  just  as  Mr.  Stark  has  said  a  little  while  ago. 

In  regard  to  the  now  usual  side  bearing  clearance,  it  being 
from  54"  to  5-16",  it  is  true  these  dimensions  have  not  been  made 
standard,  but  have  been  recommended  by  the  M.  C.  B.  Associa- 
tion some  years  ago  and  are  now  pretty  uniformly  used. 

The  rocking  of  the  cars,  also  referred  to  by  Mr.  Kleine, 
takes  place  on  straight  tracks  only,  where  no  swivelling  motion 
is  needed  or  wanted,  hence  the  friction  during  that  period  is  im- 
material, except  of  what  has  been  said  regarding  nosing.  On  a 
curve  the  cars  don't  sway ;  they  go  down  on  the  side  bearings  and 
stay  there  until  the  curve  is  passed. 

The  cjuestion  of  reversing  the  center  plate,  as  raised  by  Mr. 
Stark,  is  certainly  well  taken.  Originally  it  was  intended  to  form 
an  oil  receptacle  in  the  lower  plate,  but  since  nobody  oils  the  cen- 
ter plates  and  since  the  pressure  on  the  high  capacity  cars  is  too 
great  per  square  inch  for  the  oil  to  perform  its  function,  the  ar- 
rangement can  advantageously  be  reversed.  This  will  avoid,  at 
least,  the  accumulation  of  grit  and  dirt,  and  I  know  of  one  lot  of 
cars  built  in  this  wav  which  gave  entire  satisfaction. 
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Whether  or  not  we  should  carry  part  of  the  load  by  the  side 
bearings,  as  mentioned  by  Mr.  Stark,  depends  entirely  on  the 
prevailing  conditions.  All  the  load  has  already  successfully  been 
carried  by  the  side  bearings.  All  that  is  necessary  is  to  have  an 
anti-friction  member  and  to  have  large  bearing  surfaces.  I  am 
very  much  afraid  that  in  trying  to  carry  the  load  on  three  points 
we  would  either  carr}-  it  exclusively  on  the  center  plate  or  exclu- 
sively on  the  side  bearings,  and  to  provide  for  this  last  mentioned 
case  we  would  have  to  have  large  enough  bearing  surfaces  on 
our  anti-friction  side  bearings,  so  as  to  exclude  wear. 

In  regard  to  the  number  and  size  of  the  rollers,  it  is  simply 
a  question  of  contacting  area,  as  dwelled  upon  in  the  paper,  and 
it  is  immaterial  whether  you  have  two  rollers  or  one  roller  twice 
as  long,  at  least  as  far  as  the  wearing  of  the  roller  is  concerned. 
Otherwise  one  roller  is  even  better  than  two,  inasmuch  as  the 
load  is  bound  to  be  distributed  as  intended,  while  with  two  rollers 
one  might  get  more  than  its  share. 

Mr.  Weston  raises  the  c^uestion,  why  the  travel  of  a  self- 
centering  roller  is  twice  that  of  a  controlled  one.  In  the  first 
case,  the  roller  in  traveling  from  its  central  position  to  its  extreme 
position  has  to  accommodate  bolster  travel,  covering  the  distance 
between  the  two  extreme  positions,  while  the  controlled  roller  in 
traveling  from  the  center  to  the  end  has  to  accommodate  only  half 
the  bolster  travel,  i.  e.,  the  distance  from  its  center  to  its  extreme 
positions.     The  sketches  are  drawn  to  scale. 

MR.  S.  C.  MASON :  I  think  this  Club  is  greatly  indebted 
to  Mr.  Stucki  for  his  most  excellent  paper.  It  has  developed  very 
valuable  discussion  of  the  subject,  which  ought  to  bear  much 
fruit.  I  move,  therefore,  that  a  vote  of  thanks  be  tendered  to 
Mr.  Stucki. 

The  motion  prevailed  by  unanimous  vote. 

ON  MOTION  Adjourned. 


In  mctnorv 

of 

GUY  HARVEY  DAVIS 

General  Foreman   Car   Department 

Wabash-Pittsburgh  Terminal  Railway  Company 

Who  died  at 

Pittsburgh,  Pa., 

Thursday,  November  twenty-fifth 

Nineteen  Hundred  and  Nine 


The  river  of  another  life  has  reached  the  sea,  and 
again  we  are  face  to  face  with  the  great  mystery 
that  shrouds  the  world. 

In  the  very  noon  of  life  another  heart  has  ceased 
to  beat,  and  night  has  fallen  upon  noon.  But  he 
lived,  he  loved,  he  was  loved.  Wife  and  children 
pressed  their  kisses  on  his  lips.  Friends  honored 
and  respected  him.  This  is  enough.  The  longest 
life  contains  no  more. 

Guy  Harvey  Davis  was  a  kind  man,  a  good  man, 
a  generous  man,  an  honest  man — and  these  words 
build  a  monument  of  glory  above  the  lowliest  grave. 
He  was  our  friend.  We  were  his  friends.  The 
world  is  better  for  his  life  and  braver  for  his  death, 
and  with  one  accord  we  pay  this  last  tribute  to  his 
honored  memory. 

H.  W.  McMASTER, 
F.  H.  STARK, 
SAMUEL  LYNN, 

Committee. 


^BB 


In  memoriatn 


GEO.  T.  BARNSLEY 


The  Railway  Club  of  Pittsburgh,  as  a  Club,  and 
the  members  as  individuals,  join  the  family,  the 
relatives  and  the  friends  of  the  late  Geo.  T.  Barns- 
ley  in  sympathetic  feelings  expressive  of  loss  due 
to  the  absence  of  our  fellow-member  from  our  midst 
and  from  the  councils  of  this  association. 

"Large  was  his  bounty  and  his  soul  sincere" 

Surely 
"Heaven  did  a  recompense  as  largely  send." 

The  inherent  hope  of  immortality  is  strength- 
ened by  the  desire  to  again  meet  a  character  such 
as  that  possessed  by  Geo.  T.  Barnsley,  who  was 
always  a  cordial  acquaintance,  a  genial  and  helpful 
friend  and  a  sincere  and  true  companion. 

We  extend  to  the  bereaved  family  and  relatives, 
and  to  all  who  can  meet  with  us  in  acknowledge- 
ment of  loss  of  helpful  presence,  our  sincerest  sym- 
pathy and  fellowship,  and  recommend  that  this  ex- 
pression of  our  regard  be  spread  upon  the  minutes 
of  this  Club. 

And  a  copy  be  presented  to  Mrs.  Barnsley. 

By  the  Committee: 

D.  M.  HOWE, 

J.  W.  HENDERSON, 

F.  M.  McNULTY. 


E.STABLISHEO 
1891 


EDWARD  KERR.  President. 


Bllll«aoJlil)l)ll?tf(mitlli 

Brass  aod  Bronze  (astinjs  ol  ki]  Des([iplioo. 

Im  Brasses  M  in  km\  Be(inn?s  a  Spedallf 

Sole  Manufacturers  of  CORINTHIAN  BRONZE  for  Driving  and  Rod  Brasses. 
High  Grade  Babbitt  Metals.       Daily  Capacity  50,000  Lbs. 

Office  and  Works,  Thirty-first    Street   and    Penn    Avenue. 

THE  JANNEY  "X"  COUPLER 

The  latest  development  of  the 

M.  C.  B.  Coupler 

ttas 

"Lock- 

to- 

the- 

Lock", 

"Lock  Set"  and  "Knuckle-Opener' 

JANNEY    SIMPLICITY. 

MANUFACTURED  ONLY  BY 

THE  McCONWAY  &  TORLEY  COMPANY 

PITTSBURGH,  PA, 


Most  extensive  service 
has  demonstrated 
the  efficiency  and 
safety  of  the 

PiNTSCH    SySTEM 

under  all    condi- 
tions of  service 


"^r 


PlNTSClt 


LOTMT 


_Ute5t  Mantle  Lamp  MN?3500 

'HourlyConsumption  ZlZ&ibicFf 
"Gandle  Power  99.5" 
J.G.  Deni:on   Professor 
Engineering  Practice, 
Stevens  Institute,  Hoboken.N. J. 
COST  It  PER  HOUR. 


2  RECTOR  ST.  J^^^TYC/^j^  /JEATING  ^FLIGV^^^^^  ^^^^    NEWYORK.N.Y.  ^ 


LATROBE    STEEL  AND  COUPLER   COMPANY'S 

Melrose  Park  Plant 

HAS  BEEN  SOLD  TO 

THE  NATIONAL  MALLEABLE 
CASTINGS   COMPANY 

Sharon,  Tower,  Climax,  Latrobe,  Melrose  and  Chicago  Steel  Couplers 


THE  FOREST  CITY  PAINT  &  VARNISH  CO. 

CLEVELAND.    OHIO 

Specialists    in 

Railroad  Paints  and  Varnishes 


RAILWAY    STEEL-SPRING    COMPANY, 

Springs, 

Latrobe  Tires, 

Steel  Tired  Wheels. 

GENERAL  OFFICE.  71  BROADWAY.  NEW  YORK. 

BRA^CH  OFFICES:-CHICAGO,  ST.    LOUIS.    ST.    PAUL,    WASHINGTON.  D.  C. 


Damascus  Brake  Beam  €o*, 

...Manufacturers  of... 

"Damascus  and  Waycon"  Beams. 

General  Offices,  Eastern  Factory,  Western  Factory, 

CLEVELAND,  OHIO.       SHARON,  PA.       EAST  ST.  LOUIS,  ILL. 

Peerless  Rubber  manufacturing  Co. 

I2345^7.G. 10111^1 08[ 


Fine  Mechanical  Rubber  Goods  for  Railroad  Equipment  '^J 


ew  York. 


Rust  Proof  Steel  Hose  Clamps 

For  Air  Brake,  Steam  Heating'  and  Tank  Hose 

J.  R.  CLANCY,  MFR.,  Syracuse,  N.  Y. 

MAIN  BELTING  Co.,  Sales  Agt. 

33  Terminal  Way,    Pittsburgh,  Pa, 

8^"  Send  for  Blue  Prints  and  Samples.  Bell  Plione  6.s3  Hemloek 


This  Space  For  Sale 


STANDARD  STEEL  CAR  COMPANY 


f  General  Offices:  Frick  BIdg.,  PITTSBURG.  PA.  (  BUTLER,  PA. 

OFFICES^  NEW  YORK:     170  Broadway  WORKS  \  NEW  CASTLE,  PA. 

(.CHICAGO:     Fisher  Building  i  HAMMOND,  IND. 

STEEL   AND    COMPOSITE 

FREIGHT  CARS 

For  all  Classes  of  Service,  from  our  Standard  Designs, 
or  according  to  Specifications  of  Purchasers. 

Steel  Car  Underframes 

TRUCKS.  BOLSTERS.  BRAKE  BEAMS.  ETC. 

Capacity  50,000  Cars  per  Annum     S^ll 


THE 
BUTLER 

FRICTION 
GEAR. 

Piper  Patents 

250,000 


POUNDS 

CAPACITY 

Has  all  the 
Points  of  a 
Perfect  Gear 


DRAWBAR  AnACHMENTS 


RELIABLE 

TANDEM 
SPRING    GEARS. 

61x8,  or  8x8  Springs 

Perfect  Spring  Protection. 

No  Strtdn  on  Yoke  Rivets 

Except  in  Pulling. 


THE  BUTLER  DRAWBAR  ATTACHMENT  COMPANY 


Send    for   Catalog. 


CLEVELAND.    OHIO 


Xlie    Standard    Coupler    Conapany 

announces  the  removal  of  its  New  York  office  from  1 60  Broad- 
way to  the  sixteenth  floor  of  the  United  States  Express  Build- 
ing, No.  2  Rector  Street  (rear  Trinity  Church.) 

The  Chicago  office  has  been  removed  from  the  Monadnock 
Block  to  Room  1207  Fisher  Building. 

The  STANDARD  STEEL  PLATFORM 

is  now  in  use  by  226  companies. 

The  SESSIONS-STANDARD  FRICTION   DRAFT  GEAR 

is  now  in  use  by  117  companies. 

^oth     made    fc>y    Standard    Cloupler   CZompany. 


This  Space  Tor  Sale 


Union  Steel  Casting  Company, 

PITTSBURG,  PA. 

Steel  Cast  Locomotive  Frames,  Driving 

Wheel  Centers,  and  Miscellaneous 

Locomotive  Castings. 

Vanadium  Steel  Castings  a  Specialty 


WARD  EQUIIPMENT  CO. 

Heating  Apparatus  for  Railway 
Cars  and  Locomotives 

139  Cedar  Street,    New  York 
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SIPE^S  JAPAN  OIL 

IS  SUPERIOR  TO  UNSEED  OIL  AND  DRYERS 

FOR    ALL    KINDS    OF    PAINTING 

IN  DAILY  USE  BY  ALL  THE  LEADING  RAILROADS  IN  THE  UNITED  STATES 
MANUFACTURED     ONLY    BV 


CHIGAGO,   ILL    JAMES    B.    SIPE   &.   CO,   ALLEGHENY.  PA. 


This  Space  For  Sale 


Pittsburgh  Testing  Laboratory, 

Pitisburgh,  Pa. 

INSPECTION  of  Bridges,  Buildings,  Locomotives, Cars,  Boilers, 

Pumps,  Rails,  Cast  Iron  ^nd  Steel. Riveted  Pipe,  Etc., 

at  the  Mills,  Foundries,  and  Structural  Shops. 
CHEMICAL  ANALYSES  of  Ores,  Water,  Coal,  Coke,  Steel, 

Cement,  Foods,  Investigations. 
CEMENT  TESTING   Complete  Facilities  at    Pittsburgh,   Pa., 

Easton,  Pa.,  Cincinnati,  O.,  Birmingham,  Ala. 
MINING  ENGINEERING  Examinations  and  Reports. 

Chemical  and  Physical  Laboratories  at  Pittsburgh,  Pa. 

Power  Plant  Testing. 

Reports  and  Consultation. 


f  NEW  YORK,    1  Liberty  St  PHILADELPHIA,  Crozer  Building.  -f 

t  KICHMOND.  VA.,  Miituul  Building.  CLEVELAND.  0.,  Chamber  of  Cora.  t 

I  CINCINNATL  O  ,  Bell  Block.        .     ST.  LOUIS.  Mo.,  Chemical  Building, .  1 

-f  BUFFALO.  NY.,  Chapin  Building.    SAN  PKANCISCO,  Howard  Street.  4- 

>;  MILWAUKEE.  373  Prosiiect  Ave.       EASTON,  Pa.,    First  National  Bunk.  f 

X  CHICAGO.  Munadnock  Block.  NEW  ORLEANS.  Wells  Fargo  Bldg.  T 

f  BIRMINGHAM,  Ala.,  Woodward  BuiWing,  f 


Testimony  From  the 
Actual  Users 


Lr) 


C  From  time  to  time  we  have  published  statements  regarding 
the  merits  of  the  "Modern  Boiler  Tube,"  i.  e.,  the  steel  tube. 

(I  In  the  last  analysis,  the  success  of  any  article  must  depend 
upon  its  own  specific  merits  as  evidenced  by  the  experience 
of  actual  users. 

d  At  the  1909  Convention  of  the  International  Master  Boiler 
Makers'  Association  held  in  Louisville,  Ky.,  there  was  a  dis- 
cussion of  the  report  of  the  Committee  appointed  to  inves- 
tigate the  respective  merits  of  steel  vs.  iron  Boiler  Flues 
and  we  quote  from  the  published  proceedings  the  remarks 
of  the  foreman  Boiler  Maker  of  a  large  Railroad  in  the 
middle  west. 

"When  I  started  on  this  subject  of  steel  flues  we  were 
getting  22,000  and  23,000  miles  out  of  a  set  of  flues.  We  put  a 
test  set  in  and  instead  of  getting  22,000  or  2.'>,000,  we  got 
69,000  miles.  I  removed  the  tubes  and  had  them  cleaned  and 
examined  and  found  no  signs  of  pitting  in  them.  But  in  the 
last  two  years,  I  find  where  the  flues  have  been  in  service  four 
or  five  or  si.x  years,  I  find  pitting  on  Ijoth  the  iron  and  steel, 
l5Ut  I  do  not  attribute  it  to  the  material,  I  attribute  it  to  lay- 
ing the  engine  up  for  a  month  or  six  weeks  at  a  time.  I  also 
attribute  it  to  the  flues  being  taken  out  of  the  boiler  and  put 
aside  and  left  in  the  weather,  and  the  rain  comes  on  them  and 
they  rust,  that  starts  the  pitting.  I  do  not  think  it  is  the 
fault  of  the  steel  or  iron,  but  it  is  the  fault  of  the  liandling." 

(I  We  formerly  made  both  steel  and  iron  boiler  tubes. 

C  Becoming  convinced  that  the  steel  tube  was  the  more  eco- 
nomical we  abandoned  the  manufacture  of  iron  boiler 
tubes  and  are  now  making  only  Steel  Boiler  Tubes — THE 
MODERN  BOILER  TUBE. 

d  If  you  are  interested  in  the  boiler  tube  question,  our  represen- 
tative will  be  glad  to  go  over  the  subject  with  you. 

NATIONAL  TUBE  COMPANY 

General  Sales  Offices:  Frick  Bldg.,  PITTSBURGH,  PA. 

DISTRICT  SALES  OFFICES 

ATL.\NTA'  PITT.Sia'RGH  ^'I-:VV^'(^RK  NEW  ORLEANS 

CHICAGO  PHn..\r)Kl.PIIIA  ST.  LOUIS  SAN  FRANCISCO 

DENVER  PORTLAND  SEATTLE  S.VLT  LAKE  CITY 

Export  Representatives:     U.  S.  STEEL  PRODUCTS  EXPORT 
CO.,  New  York  City. 

*  This  is  the  third  in  a  series  of  announcements  regarding  the  "Testimony 
From  the  Actual  Users."  Others  have  appeared  in  previous  issues  and 
will   appear   in   later   issues   of   this  magazine. 


Gould  Coupler  Co. 


OFFICES 

341-347  Fifth  Ave.,  New  York 
The  Rookery, 

Chicago 
Depew,  N.  Y. 


WORKS 
Axle  Forge,  Depew,  N.  Y. 
Malleable  Iron, 

Depew,  N.  Y. 
Cast  Steel,  Depew,  N.  Y. 


The  Hartman  Ball-bearing   Center  Plate  and  Side  Bearings. 


THIS   SPACE  FOR  SALE. 


(r. 


^ 


BALL'S 


OXOLIN 


VARNISH  REMOVER  r.g.st.reo 

THE  IDEAL  PAINT  OIL 


NORWAY 
TURPENTINE 


Ball  Chemical  Co. 


^ 


CHICAGO  Office, 

63  W.  Van  Buren  Street. 


Fulton  Bldg..  PITTSBURGH.  PA. 


:J) 


in 


MANNING,  MAXWELL  &  MOORE, 

ROBT.  A.   BOLE,   MANAGER,   PITTSBURGH  BRANCH 

LONG  DISTANCE  TELEPHONE   CALL.     GRANT  67 


Ra^ilway  and  Mzwchinists'  Tools  and  Supplies,  Electric 
Traveling  Cranes,  Compressors,  Pneumatic  Hoists,  Rivet- 
ers, and  complete  Machine  Shop  and  Foundry  Equipment. 

NATIONAL  w^^^L  COMPANY 

MANUFACTURERS  OF 

STEEL  TIRED  AND  CHILLED  CAST  IRON 

CAR  WHEELS 

GENERAL  OFFICES.  Rochester,  N'^Y°''*JfTVs burgh,  pa. 

505    PREBLE    AVE.  SAYRE,    PA.  CLEVELAND,   O 

ALLEGHENY,     PA.  NEW  YORK  CITY,  N.  Y. 

Jtmntion.  master  Car  Bmidcrs! 

The  M.  C.  B.  rules  of  interchange  .«.  The  use  of  our  steel  back  shoe 
provide  for  the  use  of  the  steel  yjjP  will  mean  a  saving  in  brake  shoe 
back  brake  shoe  on  your  WAK  maintenance,  brake  heads  and 
freight  equipment.  •^*        brake  beams. 

The  steel  back  brake  shoe  is  an  economy  on  all  railway  equipment. 
LET  US  PROVE  IT  TO  YOU. 

AMERICAN  BRAKE  SHOE  &  FOUNDRY  COMPANY, 

The  Steel  Back  Brake  New  York,  N.  Y.,  Mahwah,  N.  J., 

Shoe  Chicago,  III. 

\A/RITE     IFOR     SM/V\F»LE     OF" 

Stabrite  Front  End  Paint 

/VIPIDE     B>' 

Chas.  R.  Long,  Jr.  Company 


INCORPORATED 
MANUFACTURERS  OF 

RAILWAY.  STATION    AND 


BRIDGE  PAINTS.  LOUISVILLE,    KY. 


Iv 


I'l^M'W'M-i^i 


Nathan  Manufacturing  Co. 

85  -  93  Liberty  Street,  New  York. 
1612  Old  Colony  Building,  Chicago. 

Monitor,  Simplex  and  Nathan  Injectors 
for  Locomotives 


AND 


Sight-Feed  Lubricators. 

All  Specially  arranged  for  High=Pressure  Engines. 

STEAM  FIRE  EXTINGUISHERS  FOR  SWITCHING  AND  YARD  ENGINES. 

Boiler  Washers,  Boiler  Testers,  Rod  and  Guide 
Oil  Cups,  Etc. 

SOLE  AGENCy     FOR  THE 

Coale    Muffler    O    Safety    Valve    Co.,   Inc. 


PITTSBURGH  COAL  COMPANY 

Producers  of  All  Grades  of 

Steam  Coal 

Railroad  Fuel    a  Specialty 

General  Offices:    232  Fifth  Ave.  PITTSBURGH,  PA. 


LOCOMOTIVE  BLOW-OFF 


DOES  SATISFACTORY  WORK 
ON  MANY  ROADS. 

Can  be  worked  from  cab  or 
foot   board  while  running. 


A  catalog'  or  call  by  Representative 
for   the   asking'.     j&     JH     j&     ^     S^ 


iMESTEAP 


Homesteai  Uu  Mfi  Co., 

Works:  Homestead,     Pittsburgh.  Pi, 


CROSBY   STEAM    GAGE   &   VALVE   CO. 

Standard  Locomotive  Specialties 

Make  a  Perfei-t  Eii\ii|imeiit. 
Crosby  Locomotive  Pop  Safety  Valves, 

I'lain  or  Muffled. 
Crosby  Steam  Pressure  and  Duplex  Gages. 
Crosby  Counter  and  Pressure  Recorders. 
ORIGINAL  Single  Bell  Chime  Whistles. 
Johnstone  Blow-off  Valves. 

CROSBY  STEAM   ENGINE  INDICATOR, 

with  Sar^fiifs  Electriral  ArtacliiiuMit  l^r  tak- 
iiijr  any  11  mil  lie r  nf  diaKrains  siiiiul1;iiii'i  iii.sly. 

MAIN  OFFICE  AND  WORKS.  BOSTON,   MASS. 

Stores  :      Boston,  New  York,  Chicago  and  London,  England- 

>Si'iiil  f(.ir  Catalogue  ami  Prire.s, 


This  Space  Tor  Sale 


FRANKLIN  AIR  COMPRESSOR 

Class  C.  S.  C.,-with  mechanically 

operated  intake  valves 

AIR  TOOL  SPECIALTIES 

MANUFACTURED    BY 

CHICAGO 

PNEUMATIC 

TOOL  CO. 


FRANKLIN 

AIR  COMPRESSORS 

"LITTLE  GIANT,"  "BOYER"  AND 
KELLER  DRILLS,  DUNTLEY  ELEC- 
TRIC DRILLS,  AND  BOYER  AND 
KELLER  RIVETING  AND  CHIPPING 
HAMMERS. 


1»^«ltw. 


LITTLE  GIANT 

DRILLS  ARE  MADE 

IN  13  SIZES 


^. 


CHICAGO 


NEW  YORK 


No.  2  "Little 

Giant"  Drill  with 

Corliss  Valves 


WRITE  FOR  SPECIAL  CIRCULAR  No.  56 


GOLD  GAR  HEftTING  &  LIGHTING  GO. 


MANUFACTURERS   OF 

ELECTRIC,  STEAM 
AND    HOT   WATER 


HeatiDi  Apparatus  for  Railwaj  Cars 


Improved    System    of    Acetylene    Car    Lighting, 

giving  entire  satisfaction  on  a  large  number  of  cars. 

Send  for  circular  of  our  Combination  Pressure  and  Vapor  System  of 

Car   Heating,  which  system  automatically  maintains  about  the  same 

temperature  in  the  car  regardless  of  the  outside  weather  conditions. 

LARGEST   MANUFACTURERS   IN   THE  WORLD 

OF  CAR  HEATING  APPARATUS 

Whitehall  Building  17  Battery  Place  New  York 


H.  H.  Hewitt,  pres.  C.  M.  Hewitt,  Vice  Pres. 

MAGNUS    METAL 

MEETS  ALL  HIGH-GRADE  REQUIREMENTS. 

IT  IS   THE    STANDARD    METAL 

FOR    LOCOMOTIVE    WEARING    PARTS, 

JOURNAL   pnp  /   FAST  PASSENGER  CAR  SERVICE, 
BEARINGS  *■""  I   HEAVY  FREIGHT  CAR  SERVICE. 

MAGNUS    METAL    COMPANY 

111    BROADWAY,    NEW  YORK. 


The  expense  and  annoyance  of  painting  will  not 

recur 

every  year  or  two  if  you  use 

Dixon's  Silica-Graphite  Paint 

the  "Proven  Shield  for  Steel  Work.''     Durability 

records 

in  all  climates;  write  for  a  few. 

N.  J. 

JOSEPH  DIXON  CRUCIBLE  CO.,     JERSEY  CITY, 

THE  SHARON  COUPLER 

Also  TOWER,  CLIMAX,  LATROBE,  CHICAGO, 

MELROSE  and  MUNTON  STEEL  COUPLERS 

For  FREIGHT,  PASSENGER  and  LOCOMOTIVE. 

The  National  Malleable  Castings  Co. 

CLEVELAND  CHICAGO  TOLEDO 

INDIANAPOLIS  SHARON  MELROSE  PARK 


;  Westinghouse  ' 


Westinghouse  ''House  Protecting"  Coupling 


The  "flexible  bead"  permits  the 
disengagement  of  the  couplings, 
when  cars  are  separated,  before 
the  pull  is  sufficient  to  damage 
the  hose 


The  Westinghouse  Air  Brake  Co. 

The  Air  Brake  Builders  PITTSBURG,  PA. 


The  Westinghouse 

Single-Phase  Railway  System 

Leads  in  the  Electrification  of  Steam  Roads 

Westinghouse  Electrical  Apparatus 

Leads  in  the  Railway,  Pov\'er  and  industrial  Field 
Westinghouse  Electric  &  Manf'g  Co.,        Pittsburg,  Pa. 


Westinghouse  Steam  Turbines 

Westinghouse  Gas  Engines 
Westinghouse  Steam   Engines 
The  Roney  Mechanical  Stoker 

The  Westinghouse  Machine  Co.,  Pittsburg,  Pa. 


LOCOMOTIVES  FOR  ALL  GLASSES  OF  SERVICE 


Pacific  Type  Passenger  Locomotive 
Built  for  Chicago  &  North\^esterii  Kailway. 

Total  weight  of  engine  in   working  order,  245,000  pounds. 

Weight  on  driving  wheels,   151,000  pounds. 
A;^  Diameter  of  Driving  Wheels,   75  inches. 
T'"-      Boiler  pressure,   190  pounds. 
^^^  Si*  Cylinders,   23  x  28  inches. 

Maximum  tractive  power,   31,900  pounds. 

AMERICAN    LOCOMOTIVE   COMPANY 

30  CHURCH   STREET,   NEW   YORK. 


The  Franklin  Mfg.  Co. 

C.  J.  S.  MILLER.  President, 
MANLiFACTLiRERS  OF 

"Reinforced  Corroptefl  Asbestos  Roofii  aiifl  MWW' 


No  Paint 
Fireproof 


No  Rust 
Everlasting 


Corrugated  Copper  Case  Hardened  Gaskets  and  Composition  Metallic 
Gaskets,   also  Chapman  Circular  Glass  Cutter,   (Patented). 

Asbestos  "Century"  Sheathing  and    Shingles. 

Wool  Packing  Waste  and  Cotton  Waste  for  Wiping. 

Asbestos  Railway  Supplies 

Train  Pipe  Coverings.         Papers,  Packings,  Etc. 

Perfection  Journal  Box  Packing  (Patented) 

85%  Magnesia  Boiler  Lagging* 

FRANKLIN.    PA. 


NILES  RAILWAY  TOOLS 

Electric 

Traveling 

CRANES 

and 

HOISTS 

STEAM 
HAMMERS 

Hydraulic 
Machinery 


Xo.  3  Double  Axle  Lathe  using  High-Power  Steel  TooIp. 

NILES-BEMENT-POND  CO. 


Trinity   Building 
111    Broadway,   New  York 


Pittsburg  Office 

Frick   Building 


M.  M.  Cochran,  President. 

W.  Harry  Brown,  Vice  President. 


John  H.  Wurtz,  Secretary  and  Treasurer 


WASHINGTON  COAL  &  COKE  CO. 

General  Office!     Dawson,  Fayette  County,  Pa. 

5,000  Tons  Daily  Capacity.        Individual  Cars. 

YOUGHIOGHENY 
COAL. 


STEAM. 


GAS. 


COKING. 


WASHINGTON 
CONNELLSVILLE  COKE. 


FURNACE. 


FOUNDRY. 


CRUSHED. 


Shipments  via  B.  &,  O.  Railroad  and  P.  &.  L.  E. 
Railroad  and  Connections. 

Sales  Office:     PITTSBURG,     PA. 

N.  P.  HYNDMAN,  Sales  Agent.     H.R.  HYNDMAN,  Ass't  Sales' Agt. 


This  Space  For  Sale 


THE  BEST  STAYBOLT 

f  OR  LOCOMOTIVE    FIREBOXES 


RAILROADS  ARES  NOW  USING 
THE  TATE  FLEXIBLE  STAYBOLT 

AT  THE   RATE  OF- 
1,250,000   A  YEAR 


OLR  SERVICES  ARE  ALWAYS 
AT  YOUR  COMMAND 

FLANNERY  BOLT  COMPANY 

PRICK   BUILDING 

PITTSBURGH,   PENN. 

B.  E.  D.  STAFFORD,   -  GENERAL  MANAGER 


ROGERS  FLANNERY  &  CO. 

SELLING  Agents 

FRICK    BUILDING 
PITTSBURGH,     PENN. 


THE  ASHTON  VALVE  CO. 

...  MAKERS  OF  THE  ... 

HiQliesl  Grade  Muttler  and 
Open  Pop  Satetu  Valves, 

Locomotive  Steam  and  Air 
S^:^^  Pressure  Gages. 

271  FRANKLIN  ST.  BOSTON,  MASS. 


HUNT-SPILLER  IRON 


HAS   THE 


STRENGTH  AND  WEARING  QUALITIES 

THAT   ARE   ABSOLUTELY   NECESSARY    IN 

LOCOMOTIVE  CASTINGS 

PRICES   MODERATE  RESULTS    GREAT 


Jilanufacturcd    Onlv    Ey 


Hunt-Spiller  Nanfg,  Corporation 

W.   B.  Leach,  Gen'l  Mangr.   &.  Treas. 


OFFICE    AND    WORKS! 

383  DORCHESTCR  AVENUE 
SO.   BOSTON,    MASS. 


J.  G.    PLATT, 

Mechanical  Representative 


Galena = Signal   Oil   Company 

FRANKLIN,  PENNA. 

SOLE   MANUFACTURERS  OF  THE  CELEBRATED 

Galena  Coach,  Engine  and  Car  Oils,  and  Sib- 
ley's Perfection  Valve  and  Sig^nal  Oils. 

Guarantee  cost  per  thousand  miles  for  from  one  to  five 
years  when  the  conditions  warrant  it. 

Maintain  Expert  Department,  which  is  an  organization 
of  skilled  railway  mechanics  of  wide  and  varied  experience. 

Services  of  experts  furnished  free  of  charge  to  patrons 
interested  in  the  economical  use  of  oils. 

Street  Railwa».y  Lubrication  b>.  Specialty. 


Please  write  to  home  office  for  CHARLES    MILLER. 

further  particulars.  PRESIDENT. 


HIGH  GRADE 

Malled«.ble  C&.stings 

"We    are     prepared     to     supply     you 

promptly  with  RELIABLE  castings  for 

railroad     and     miscellaneous    work." 

FORT  PITT  MALLEABLE  IRON  CO. 

PITTSBURGH,  PA. 
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The  following  gentlemen  registered : 
MEMBERS. 


Alleman,  C.  W. 
Amsbary,  D.  H. 
Barth,  John  W. 
Bealor,  B.  G. 
Binns,  J.  Y. 
Blackall,  R.  H. 
Chapin,  E.  S. 
Chittenden,  A.  D. 
Clark,  C.  C. 
Colburn,  Wm.  W. 
Courtney,  D.  C. 
Cunningham,  J.  D. 
Curtis,  H.  C. 
Elmer,  Wm. 
Gearhart,  J.  A. 
George,  M.  E. 
Gilg,  Henrv  F. 
Good,  H.  J' 
Grove,  E.  M. 
Gutierrez,  S.  J. 
Haas,  Ben 
Howe,  D.  M. 
Huggans,  J.  H. 
Imhofif,  H.  B. 
Keyser,  R.  H. 
Khuen,  Richard 
Kissinger,  C.  F. 
Knickerbocker,  A.  C 
Koch,  F. 
Krause,  Julius 
Lindstrom,  Chas.  A. 
Lobez,  Pierre  L. 


Albree,  Chester  B. 
Archer,  A.  R. 
Blackstock,  J.  A. 
Clipp.  Wilber  L. 
Dithrich,  W.  H. 
Hoeffle,  Geo. 
Johnston,  Guy  S. 
Jones,  A.  B. 
Klincfensmith.  H. 


Long,  Robert 
Lynn,  Samuel 
Malloy,  M.  A. 
Maxson,  H.  W. 
Metcalf,  H.  E. 
Milliken,  L  H. 
McKeen,  J.  W. 
McNulty,  F.  M. 
Oliver,  W.  H. 
Pechstein,  Albert  J.  G. 
Pfeil,  John 
Phelps,  W.  H.  Jr. 
Porter,  H.  V. 
Postlethwaite,  C.  E. 
Proven,  John 
Rhodes,  P.  L. 
Robinson,  S.  R. 
Ryan,  W.  F. 
Schuchman,  W.  R. 
Simpson,  M.  S. 
Sims,  David  H. 
Smith,  A.  D. 
Smith,  W. 
Stark,  F.  H. 
Stucki,  A. 
Sweeley,  G.  P. 
Unger,  J.  S. 
Warne,  J.  C. 
Whited,  Willis, 
Wilson.  Harry 
Wood,  Ralph  C. 
Wood,  Walter  B. 
Wood  worth,  R.  B. 


VISITORS. 


Muchir,  Edwin 
McMahon,  H.  R. 
Nelson,  J.  A. 
Price,  J.  W. 
Richmond.  W.  T. 
Robbins,  F.  S. 
Smith,  Sion  B. 
Stephens,  David 
Wolfif,  C.  E.  Jr. 


New  Members. 
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The  reading  of  the  minutes  of  the  last  meeting  was   dis- 
pensed with,  same  being  in  the  hands  of  the  printer. 

The   Secretary   read   the    following  list   of   applications   for 
membership : 

Berghane,  A.  L.,  Inspector,  Westinghouse  Air  Brake  Co.,  Pit- 
cairn,  Pa.    Proposed  by  C.  O.  Dambach. 

Delaplane,  J.  L.,  Storekeeper,  Pressed  Steel  Car  Co.,  441  Jeffer- 
son Street,  Bellevue,  Pa.    Proposed  by  H.  E.  Kaup. 

Fedelman,  F.  E.,  Master  Mechanic,  Western  Allegheny  R.  R., 
Kaylor,  Pa.    Proposed  by  A.  W.  Crouch. 

Fullerton,  A.  W.,  Assistant  Purchasing  Agent,  Westinghouse 
Machine  Co.,  East  Pittsburgh,  Pa.  Proposed  by  John 
Pfeil. 

Hawk,  Robert,  Yard  Master,  Pennsylvania  R.  R.  Co.,  7524^ 
Hamilton  Avenue,  Pittsburgh,  Pa.  Proposed  by  R.  H. 
Mackenzie. 

Johnston,  Guy  S.,  Assistant  Civil  Engineer,  Universal  Portland 
Cement  Co.,  626  Lilly  Avenue,  Braddock,  Pa.  Proposed 
by  Wm.  W.  Colburn. 

Klingensmith,  H.,  Traffic  Department,  H.  J.  Heinz  Co.,  123  Syca- 
more Street,  Pittsburgh,  Pa.  Proposed  by  J.  D.  Con- 
way. 

Leonard,  James,  Jr.,  Clerk,  Freight  Train  Master's  Office,  Penn- 
sylvania R.  R.  Co.,  Union  Station,  Pittsburgh,  Pa.  Pro- 
posed by  R.  H.  Maskenzie. 

McIntufT,  C.  A.,  Salesman,  Chicago  Pneumatic  Tool  Co.,  10 
Wood  Street,  Pittsburgh,  Pa.  Proposed  by  H.  S. 
Hunter. 

Robbins,  F.  S.,  Assistant  Master  Mechanic,  Monon.  Div.,  Penna. 

R.  R.  Co..  Thirty-second  and  Carson  Streets,  South  Side, 

Pittsburgh,  Pa.    Proposed  by  A.  W.  Crouch. 
Rys,  C.  F.  W.,  Assistant  Metallurgical  Engineer,  Carnegie  Steel 

Co..  Carnegie  Building,  Pittsburgh,  Pa.     Proposed  by 

J.  S.  Unger. 
Sanderson,  M.  W.,  Manager,  Carborundum  Co.,  Frick  Annex, 

Pittsburgh,  Pa.     Proposed  by  D.  J.  Redding. 
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Warfield.  J.  M.,  Cashier  and  Chief  Clerk,  Universal  Portland 
Cement  Co.,  216  Bessemer  Avenue,  East  Pittsburgh,  Pa. 
Proposed  by  Wm.  W.  Colburn. 

Williams,  Irving,  Motive  Power  Inspector,  Pennsylvania  R.  R. 
Co.,  P.  O.  Box  386,  Altoona,  Pa.  Proposed  by  S.  M. 
Hindman. 

Wright,  E.  L..  Rep..  Collins  &  Weight,  5501-09  Butler  Street, 
Pittsburgh,  Pa.     Proposed  by  John  Freil. 

SECOND  VICE-PRESIDENT :  As  soon  as  these  applica- 
tions have  been  favorably  passed  upon  by  the  Executive  Com- 
mittee the  gentlemen  will  become  members. 

If  there  is  no  further  business  to  come  before  the  meeting, 
it  is  my  pleasure  to  introduce  the  author  of  the  paper  of  the 
evening,  Mr.  R.  B.  Woodworth,  who  will  read  his  paper,  the 
title  of  which  is,  "Tunnels,  Particularly  Subaqueous." 

TUNNELS,  PARTICULARLY  SUBAQUEOUS. 

BV   MR.   R.   P..   WOODWORTH,   M.  AM.   SOC.   C.   t.,  AND  ENGINKER  WITH 
CARNKGIE  STEEL  COMPANY,  TITTSBURGH. 

A  tunnel  is  a  more  or  less  horizontal  underground  passage 
constructed  without  the  removal  of  the  top  soil.  This  definition, 
adapted  from  Sir  Benjamin  Baker's  in  the  ninth  edition  of  the 
Encyclopedia  Britannica,  excludes  a  few  classes  of  construction 
commonly  discussed  as  tunnels  in  the  technical  press.  Under  this 
definition  a  subway  constructed  by  the  cut  and  cover  method  is 
not  a  tunnel  for  the  reason  that  while  mining  methods  may  be 
employed  in  the  lower  levels  of  the  excavation,  the  structure  is 
simply  an  ()])cn  cut  roofed  over,  either  before  or  after  the  com- 
pletion of  the  final  excavation,  and  the  operations  incident  to  its 
construction  have  to  do  rather  more  with  the  proper  support  of 
adjacent  buildings  than  with  mining.  Tunneling  is  essentially  a 
mining  operation  and,  therefore,  the  methods  which  are  used  in 
coal  and  metal  mining,  in  shaft  sinking,  etc.,  are  iii  general  the 
methods  which  apply  in  tunneling  through  rock  and  soft  ma- 
teriak  The  construction  and  maintenance  of  our  large  railway 
systems  have  contributed  not  a  little  to  the  development  of  tunnel 
]')ractice.     This  development  has,  however,  always  gone  hand  in 
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hand  with  coal  and  metal  mining  and  the  progress  in  one  has 
been  facilitated  by  experience  gained  in  the  other. 

History  :  Nature  is  the  great  tunnel  builder  and  caverns 
in  limestone  rock  everywhere  testify  to  her  persistence  and  suc- 
cess. The  Luray  Caverns  of  \^irginia  and  the  Mammoth  Cave 
of  Kentucky  have  been  chiseled  out  of  solid  limestone  by  the  ac- 
tion of  water  in  following  joints,  fissures,  cleavage  planes,  etc., 
dissolving  the  rock  by  mechanical  and  chemical  action  and  trans- 
porting it  to  enrich  and  fertilize  farms  hundreds  of  miles  away. 
By  this  action  streams  of  water  are  collected  within  vast  under- 
ground drainage  basins  and  gush  from  beneath  mountains  in 
mighty  rivers ;  other  rivers  disappear  under  mountains  to  reap- 
pear again  through  tunnels  as  roaring  torrents.  The  Sinks  region 
in  West  Virginia  is  filled  with  instances  of  this  character. 

Man  is  an  imitator  of  nature,  and  can  well  profit  by  nature's 
experience,  because  she  has  been  longer  engaged  at  this  work 
and  has  had  wider  experience  than  any  of  her  creatures.  He, 
therefore,  follows  nature  in  planning  his  work  along  the  lines  of 
least  resistance,  in  attacking  rock  work  along  the  joints,  cleavage 
planes  and  other  lines  of  easy  fracture  and  in.  assisting  mechanical 
processes  by  the  use  of  applied  chemistry. 

Man's  first  tunneling  operations  were  in  direct  imitation  of 
nature,  as  the  headings  which  he  drove  and  the  underground 
chambers  which  he  constructed  w^ere  intended  foj  purposes  of 
self-preservation.  Along  the  shores  of  the  Swiss  lakes  he  drove 
piles  and  planted  his  frail  dwellings  thereon ;  in  France  and  Eng- 
land primitive  man  dwelt  in  caverns  ;  in  later  days  he  constructed 
tnulerground  passages  and  chambers  for  his  tombs  and  the 
abode  of  his  gods,  such  as  are  seen. in  the  rock  temples  of  Nubia, 
India,  etc.  The  first  duty  of  a  king  of  Egypt  on.  his  accession 
was  to  construct  an  underground  dwelling  for.  his  sarcophagus, 
and  mining  methods  had  reached  with  them  a  high  state  of  devel- 
opment long  before  Romulus  founded  his  famous  city.  Cata- 
combs were  constructed  in  the  Crimea,  in  Asia  Minor,  in  Syria, 
Alexander  and  Malta,  in  Syracuse,  in  Sicily,  Chiusi  and  Naples 
in  Italy,  and  most  widely  and  largely  at  Rome  where  the  granular 
tufa  forms  a  most  admirable  material  for  this  purpose.  They 
Avere  first  used  for  tombs,  and  during  the  persecutions,  which 
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began  with  Diocletian  and  extended  down  to  the  days  of  Constan- 
tine,  preserved  the  lives  of  the  Christians  of  Italy  and  the  civiliza- 
tion for  which  the}-  stood. 

Man's  ever  present  need  for  water  appears  also  in  primitive 
tunnel  construction.  In  the  days  of  Assyria's  supremacy  a  brick 
arched  tunnel  was  constructed  under  the  Euphrates  River  12  feet 
high  and  15  feet  w'ide  by  the  method  of  stream  diversion.  This 
is  probably  the  most  early  example  of  subfluvial  tunnel  construc- 
tion. The  chronicler  of  ancient  Hebrew  history  in  his  discussion 
of  the  deeds  of  Hezekiah  has  not  forgotten  to  mention  his  great 
claim  on  posterity  in  the  building  of  a  tunnel  to  carry  the  waters 
of  Gihon  from  without  the  city  walls  to  the  Pool  of  Siloam.  This 
tunnel  was  1707  feet  long  driven  by  headings  from  each  end, 
w^hich  met  944  feet  from  the  Siloam  entrance ;  and  what  is  prob- 
ably the  oldest  Hebrew  inscription  is  the  contemporary  record 
inscribed  by  the  masons  25  feet  from  the  entrance  which  tells  us 
that  "On  the  day  of  the  piercing  through  the  miners  smote  each 
so  as  to  meet  his  fellow — pick  against  pick,"  an  indication  not 
only  of  tunneling  methods  but  of  experience  in  engineering  works 
of  which  today  many  of  us  are  not  aware.  In  Seleucia,  not  far 
from  a  natural  tunnel,  a  river  flows  through  a  tunnel  20  feet  wide 
and  23  feet  high,  cut  1600  years  ago  through  rock  so  hard  that 
the  chisel  marks  are  still  plainly  visible. 

The  Romans  were  great  tunnel  builders  and  wherever  their 
famous  transportation  lines  extended  throughout  the  length  and 
breadth  of  the  empire  the  well  constructed  roads  were  marked 
by  sewer  works,  excellent  drainage  and  rock  tunnels,  while  their 
famous  aqueducts  speak  of  wide  experience  in  engineering. 
Pliny  tells  us  of  a  drainage  tunnel  to  Lake  Fucino  which  was  the 
greatest  public  work  of  his  time,  passing  33^  miles  under  Mt. 
Salviang.  This  tunnel  was  about  10  feet  high  and  6  feet  wide 
and  constructed  from  40  shafts,  some  of  which  were  400  feet 
deep.  Its  building  required  the  services  of  30,000  men  for  11 
years,  whereas  in  modern  times  with  machine  methods  the  same 
tunnel  would  have  been  constructed  from  headings  run  from 
both  ends  in  1 1  months. 

The  Middle  Ages  did  not  advance  very  far  beyond  the  meth- 
ods employed  by  the  ancient  Romans.     The  invention  of  gun- 
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powder  added  somewhat  to  the  faciHt\-  with  which  tunnels  might 
l)e  constructed,  but  rapid  improvement  in  tunnel  methods  and 
practice  had  to  wait  for  the  introduction  of  improved  methods 
of  transportation  and  above  all  specialized  machinery.  ^lodern 
tunnel  practice  dates  from  1800,  but  has  not  yet  reached  its  full 
development.  We  still  need  specialized  boring-  and  drilling  ma- 
chinery and  applied  uses  of  electricity  for  operation  and  trans- 
])ortation,  and  somewhat  to  the  shame  of  our  expert  American 
miners  it  may  be  said  that  Europe  holds  the  record  for  high  tun- 
nel performance. 

Classification  OF  TUNXELs:  A  rational  classification  of 
tunnels  is  not  a  very  simple  matter.  They  might  be  classified  in 
accordance  with  the  purpose  for  which  they  are  used  into  steam 
railway  tunnels,  subways,  sewer  tunnels,  intake  tunnels,  drainage 
tunnels,  mine  headings,  etc.,  but  a  classification  on  this  basis 
would  not  be  of  any  more  value  than  if  they  were  classified  into 
straight,  curved  or  crooked,  or  into  large,  medium  and  small.  It 
being  premised  all  the  time  that  tunneling  is  essentially  a  mining 
operation,  a  rational  classification  appears  to  be  rightly  based  on 
the  classes  of  material  through  which  they  penetrate,  as  after  all 
that  is  the  essential  feature  in  the  method  of  attack  and  the  char- 
acter of  the  equipment  required  for  their  construction.  These 
materials  are  rock,  rock  and  earth  and  all  earth,  and  these  three 
classes  may  also  be  divided  as  to  the  presence  or  absence  of  water 
bearing  strata.  Where  there  are  water  bearing  strata  the  use  of 
compressed  air  may  or  may  not  be  necessary,  which  would  com- 
pel a  further  subdivision,  making  in  all  nine  classes  of  operations, 
each  calling  for  the  solution  of  special  problems. 

Again,  tunnels  through  water  bearing  strata  are  likewise 
subject  to  different  conditions  as  to  whether  the  water  comes 
from  the  sides  of  the  excavation  or  from  above.  In  tunnels 
under  streets  and  in  many  railroad  operations  the  water  may  be 
confined  to  such  as  percolates  through  the  sides  where  its  pres- 
sure is  comparatively  light.  Tunnels  may  be  built  under  bodies 
of  water,  becoming  subaqueous  in  deed  and  truth,  and  may  pene- 
trate through  all  rock,  part  rock  and  earth  and  all  earth,  and  may 
be  driven  in  such  subaqueous  conditions  by  the  use  of  a  shield 
with  compressed  air  or  without  compressed  air,  also  without  a 
shield  with  compressed  air  and  without  compressed  air.     Prob- 
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lems  of  various  kinds  will  arise  conditioned  on  whether  or  not 
the  rock  covering  is  stable  and  thick  or  whether  it  is  fissured, 
broken  or  thin.  The  material  above  the  rock  is  also  an  element 
of  some  concern. 

In  the  construction  of  an  extensive  railway  terminal  system 
it  is  possible  that  materials  of  all  these  kinds  will  be  encountered 
and  that  all  the  various  methods  of  construction  might  be  called 
into  play  at  some  point  of  the  operation,  and  indeed  in  a  tunnel 
through  a  hill  the  excavation  might  pass  from  earth  through 
earth  and  rock  to  solid  rock.  In  this  condition,  however,  the  or- 
dinary practice  is  to  excavate  the  approaches  to  the  tunnel  by 
the  open  cut  method  and  to  use  mining  methods  only  after  the 
portals  have  been  passed.  For  the  purposes  of  this  paper,  how- 
ever, a  rational  classification  of  tunnels  will  be  into  rock,  soft 
ground  and  subaqueous  in  accordance  with  the  following  detailed 
definitions : 

1.  Rock  tunnel.  A  more  or  less  horizontal  underground 
passage  driven  through  stable  material  by  the  ordinary  mining 
methods  of  drilling  and  blasting  with  or  without  timbering  or 
lining,  where  such  water  as  may  penetrate  through  the  material 
can  be  taken  care  of  by  within  tunnel  drainage. 

2.  SoET  GROUND  TUNNEL.  A  morc  or  less  horizontal  under- 
ground passage  driven  through  yielding  material  by  ordinary 
mining  methods  of  excavation  with  or  without  a  shield  and  at 
normal  or  low  air  pressures,  water  percolation  under  gravity  head 
being  disposed  of  by  within  tunnel  drainage. 

3.  Subaqueous  tunnel.  A  more  or  less  horizontal  under- 
ground passage  driven  under  a  body  of  water  through  yielding 
material  by  ordinary  mining  methods  of  excavation  with  or  with- 
out a  shield  at  high  air  pressures  against  hydrostatic  head,  in- 
gress of  water  being  prevented  more  or  less  absolutely. 

These  definitions  are  based  on  the  distinction  between  min- 
ing methods  of  blasting  and  excavation  and  ordinary  open  cut 
methods  and,  therefore,  treat  the  whole  system  of  tunneling  as  a 
branch  of  the  art  of  mining.  They  are  strictly  in  line  with  the 
definition  adopted  for  a  tunnel  at  the  outset.  If,  however,  it  is 
maintained  that  a  subway  excavated  under  city  streets  or  else- 
where by  the  open  cut  and  cover  method  is  to  be  looked  upon 
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from  the  standpoint  of  the  completed  work  as  distinguished  from 
the  methods  involved  in  its.  construction,  then  we  may  have  a 
fourth  class  of  tunnels,  viz. : 

4.  Open  cut  tunnel.  A  more  or  less  horizontal  under- 
ground passage  driven  through  hard  or  soft  materials  by  ordi- 
nary methods  of  excavation  and  covered  by  a  flat  or  curved  roof 
after  the  excavation  is  completed. 

It  is  apparent  that  a  tunnel  shaft  may  be  driven  through 
soft  or  hard  materials  with  or  without  lining  by  mining  methods, 
but  an  essential  feature  of  the  designation  tunnel  is  its  more  or 
less  horizontal  character. 

Rock  tunnels:  The  rock  tunnel  is  the  simplest  application 
of  the  methods  of  mining  to  the  construction  of  underground 
passages  and  modern  advances  have  been  due  not  to  any  radical 
change  in  the  methods  of  attack  but  to  the  introduction  of  high 
explosives,  power  drills  driven  by  steam  or  compressed  air  and 
modern  methods  of  transportation  with  electricity  or  compressed 
air. 


Figure   i. 

Methods  oe  attack.  ^Mining  methods  reflect  to  a  large 
degree  national  characteristics.  In  England  mine  shafts  are 
usually  circular ;  in  the  United  States  almost  always  rectangular : 
in  England  long  wall  methods  are  common  ;  in  the  United  Statts 
almost  unknown.  These  dilferences  are  due  in  part  to  natural 
conditions  and  in  part  to  diverse  experience  and  more  or  less  fa- 
miliarity   with   machine   methods ;   consequently    the   differences 
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which  exist  in  the  art  of  mining  exist  also  in  the  branch  of  tun- 
neling. Fig.  I  shows  a  typical  design  of  a  single  track  railroad 
tunnel  driven  through  rock  and  lined  with  brick  supported  on 
concrete  side  walls.  It  is  subdivided  into  sections  lettered  to  cor- 
respond with  various  methods  in  which  material  is  removed. 
Tunnel  excavation  usually  begins  by  the  driving  of  a  heading 
either  at  the  top  or  bottom  of  the  excavation. 

In  the  Austrian  or  drift  method  of  excavation  the  heading  is 
driven  at  the  bottom  of  the  tunnel  through  section  A,  track  laid 
for  mine  cars  and  advanced  some  distance  ahead  of  the  full  sec- 
tion excavation.  This  advance  heading  is  foUow-ed  by  the  re- 
moval of  sections  B,  C,  D  and  E  in  their  respective  order,  and  if 
invert  is  to  be  made  below  the  general  level  of  the  tunnel,  it  is 
completed  as  a  final  excavation. 

The  German  method  is  to  begin  with  the  top  heading  through 
section  B  and  to  follow^  with  C  and  D,  completing  the  excavation 
down  to  a  level  and  leaving  a  bench  extending  the  entire  wadth 
of  the  tunnel.  This  bench  is  then  next  attacked  by  two  side  head- 
ings in  the  bottom  through  E,  leaving  a  firm  central  pillar  A  to 
be  removed  at  the  completion  of  the  cross  section  excavation,  but 
permitting  mine  cars  to  be  run  on  each  side  thereof  for  prompt 
removal  of  material. 

In  soft  ground  the  German  method  is  to  drive  side  headings 
at  the  bottom  of  E,  which  are  usually  subdivided  into  three  parts 
and  removed  in  successive  lasers  by  caving  into  the  cars  below. 
After  both  lower  side  sections  E  have  been  removed,  a  top  head- 
ing is  driven  through  B  to  be  followed  in  turn  by  the  excavation 
of  C  and  D.  During  the  progress  of  this  excavation  the  lining 
of  the  tunnel  is  put  in  and  the  timbering  erected  thereon,  leaving 
the  solid  central  pillar  A  to  be  removed,  as  in  the  German  method 
of  rock  excavation. 

The  English  system  is  to  drive  a  top  heading  in  B  from 
which  sections  C  are  excavated  and  crown  bar  timbering  placed. 
A  heading  is  then  driven  in  the  bottom  of  A  and  excavation  pro- 
ceeds, as  in  the  Austrian  or  drift  method,  by  the  removal  of  the 
lower  part  of  D  sections  as  a  bench  and  the  excavation  of  top  of 
A  and  the  side  sections  E. 
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The  Belgium  method  is  to  drive  a  top  heading  likewise  and 
to  excavate  side  sections  C  and  D  down  to  the  level,  timbering 
by  the  crown  bar  method  as  in  English  practice.  The  central 
section  A  is  then  removed  to  be  followed  in  turn  b\'  the  lower 
side  sections  E. 

The  American  method,  if  any  exclusive  system  may  be  desig- 
nated by  that  name,  has  ordinarily  been  to  divide  the  tunnel  into 
three  transverse  benches  and  to  remove  them  in  order  from  the 
top  down  by  taking  out,  viz.,  the  side  sections  C,  the  top  of  B, 
the  lower  portion  of  B,  the  side  sections  D  and  the  lower  sections 
A  and  E ;  thus  in  a  measure  applying  to  tunnel  work  methods 
which  are  more  common  in  open  cut  excavation. 

The  indications  are  that  the  most  economical  method  of  tun- 
nel construction  is  the  Austrian  or  drift  method  which  drives  a 
bottom  heading  first  and  permits  the  construction  and  mainte- 
nance of  a  transportation  system  in  proper  position  for  constant 
use  without  the  necessity  of  track  removal.  A  miner  also  in 
mining  coal  in  successive  levels  w^orks  always  to  the  heading 
below,  shoveling  his  material  downhill  wherever  possible. 

Driving  records.  The  interest  in  speed  records  in  rock  tun- 
neling is  due  to  the  fact  that  the  time  needed  to  complete  the  en- 
tire tunnel,  and  consequently  the  period  during  which  vested  cap- 
ital lies  idle,  is  wholly  dependent  on  the  speed  with  which  two 
small  headings  can  be  put  forward ;  only  a  small  party  of  men 
can  work  in  each  heading  and  concentration  of  working  forces 
is  not  possible ;  therefore,  engineering  construction  looks  upon 
speed  of  work  in  tunnel  driving  as  an  item  of  supreme  import- 
ance. High  efficiency  of  tools  and  methods  and  careful  attention 
to  the  prevention  of  delays  of  whatever  character  are  the  main 
features  in  the  determination  of  tunnel  progress.  Natural  condi- 
tions may,  of  course,  affect  the  work,  such  as  unfavorable  direc- 
tion of  strata,  fissured  rock,  presence  of  water,  etc.  Where  the 
rock  is  firm,  solid  and  dry,  one  month's  work  may  be  double  the 
ordinary  rate  of  advance.  The  record  for  high  tunnel  driving-  is 
now  held  by  the  Alpine  tunnels,  such  as  the  Simplon,  the  Arlberg 
and  the  Loetschberg.  The  greater  length  of  these  tunnels  and 
the  possibilit}-  of  installing  a  more  perfect  plant  and  a  more  thor- 
ough organization  may  account  in  some  measure  for  the  compar- 
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ative  supremacy  over  English  and  American  records.  A  few  of 
these  may  be  worth  our  attention,  it  being  remembered  all  the 
time  that  the  kind  of  rock,  its  hardness  and  specific  gravity,  the 
presence  of  joints,  seams,  cleavage  planes  or  other  lines  of  struc- 
tural weakness,  and  the  size  of  the  heading  itself,  are  elements  of 
large  importance  in  any  comparison. 

The  Joker  Drainage  Tunnel,  Red  Mountain,  Col.,  5055  feet 
long,  was  driven  282  feet  in  its  best  month,  July,  1904,  through 
Andesite  breccia.  The  heading  was  12  feet  by  11  feet  timbered 
8'  6"  by  7'  o".  Drilling  was  done  with  water  Leyner  drills  and 
material  was  mucked  by  men  in  iron  cars  hauled  by  mules,  though 
later  transportation  was  effected  by  twelve  electric  locomotives. 

The  drainage  tunnel  at  the  Iron  Mountain  Mine,  Superior. 
Mont.,  5853  feet  long,  was  driven  in  7'x6'  heading  through 
quartzite  288  feet  in  one  month,  January,  1907.  Average  rate  for 
the  entire  tunnel  233  feet  per  month.    Cost  per  foot,  $14.50. 

The  6'x9'  heading  of  the  Newhouse  Drainage  Tunnel,  Idaho 
Springs,  Col..  22000  feet  long,  was  driven  290  feet  in  May,  190^), 
through  granite  and  gneiss. 

The  best  progress  made  in  the  construction  of  the  Roosevelt 
Drainage  Tunnel  at  Cripple  Creek,  Col.,  15550  feet  long,  was  435 
feet  in  January,  1909.  Average  monthly  advance  for  twelve 
months  292  feet.  The  heading  10  feet  wide  by  6  feet  high  with 
a  3'x6'  drainage  ditch  on  one  side  of  the  floor,  was  driven  througli 
Pikes  Peak  granite  by  water  Leyner  drills,  No.  9,  mounted  on 
a  horizontal  cross  bar  wedged  against  the  sides  of  the  bore,  two 
drills  being  operated  in  each  heading.  The  muck  was  taken  out 
in  steel  cars  of  36  cubic  feet  capacity  on  a  single  track  railway 
in  trains  of  10  to  12  cars  hauled  by  mules. 

The  Gunnison  Tunnel,  an  essential  part  of  the  Uncompahgre 
Valley  reclamation  project,  is  the  longest  irrigation  tunnel  in  the 
world.  It  is  30582  feet  in  length  and  the  headings  were  driven  to 
a  meeting  point  on  July  6,  1909,  as  the  culmination  of  54  months' 
continuous  work.  The  best  record  made  was  the  driving  of  an 
8'xi2'  heading  842  feet  in  one  month  in  soft  shale.  The  best 
record  in  granite  for  any  single  month  for  one  heading  was  449 
feet,  January,  1908.     In  the  hard  granites  the  Sullivan  3"  piston 
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drill  was  used ;  in  less  refractory  ground  Sullivan  2^2"  drill ;  in 
the  shales  the  Jeffrey  coal  auger,  air  driven,  was  used  with 
highly  satisfactory  results ;  the  Leyner  drill  was  also  used  in  cer- 
tain classes  of  the  work.  The  record  headings  were  driven  by  the 
under-cut  method. 

The  Elizabeth  Tunnel  of  the  Los  Angeles  Water  Works, 
California,  26860  feet  long,  was  driven  466  feet  in  granite  in  Oc- 
tober, 1908.  The  heading  I2'xi2'  was  driven  with  a  model  6-A 
water  Leyner  drill,  the  mucking  being  done  by  hand  and  the 
tramming  by  electric  motors.     Cost  per  foot,  $31.81. 

An  excellent  record  in  driving  a  railroad  tunnel  was  made 
in  1908  on  the  Bitter  Root  Tunnel  of  the  Chicago,  Milwaukee  & 
St.  Paul  Railroad,  through  the  Bitter  Root  IMountains,  Montana. 
The  tunnel  was  driven  by  the  regular  top  heading  method  and 
was  advanced  563.5  feet  in  May  of  1908,  the  average  advance 
for  the  three  months  of  March,  April  and  May  being  499.7  feet. 
The  rock  is  a  quartzite  somewhat  laminated  and  the  heading  is 
the  full  roof  arched  section  for  a  double  track  tunnel. 

The  new  Croton  Aqueduct  has  a  length  of  30.87  miles,  of 
which  29.63  miles  is  in  tunnel,  being  horseshoe  in  form,  13.53 
feet  high  and  13.6  feet  wide  and  carrying  an  estimated  capacity 
of  318,000,000  gallons  of  water  per  day.    This  is  the  longest  tun- 
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nel  in  the  world.  It  was  driven  from  shafts  about  a  mile  and  a 
quarter  apart  along  the  length  of  the  line,  and  the  best  record  in 
any  one  heading  was  550  feet  per  month.  This  was  in  hard  rock 
in  an  unsually  large  heading  and  the  ordinary  progress  was  about 
175  feet  per  month. 

Fig.  2  shows  the  method  of  attack  and  the  sequence  of  oper- 
ation in  driving  the  south  heading  of  the  Loetschberg  Tunnel, 
which  is  being  built  in  Switzerland  on  the  line  of  the  railway  to 
connect  Berne  with  the  Simplon  Tunnel  route  to  Italy.  This 
tunnel  when  completed  will  be  about  8^  miles  long.  The  bot- 
tom heading  6'  6"  high  by  10  feet  wide  is  driven  by  machine  drills 
mounted  on  drill  carriages,  and  the  rock  encountered  varies  from 
granite  to  gneiss  and  is  hard  drilling.  Compressed  air  is  fur- 
nished by  two  electrically  driven  Ingersoll  Rand  compressors  of 
the  cross  compound  two  stage  type.  The  record  in  this  tunnel  is 
374  feet  in  September,  1907.  Average  speed  for  five  months,  555 
feet  per  month. 

A  record  of  579  feet  during  the  month  of  May,  1909,  has 
been  made  in  the  Fernando  Tunnel,  located  about  25  miles  north 
of  Los  Angeles  and  driven  in  connection  with  the  construction  of 
the  Los  Angeles  intake  through  soft  sandstone.  The  tunnel  has 
a  section  of  10'  8"xii'  2",  and  the  whole  section  is  carried  for- 
ward in  one  operation  by  three  shifts  of  sixteen  men  each.  The 
completed  tunnel  will  be  91 12  feet  long. 

The  Arlberg  Tunnel,  in  the  Alps.  33696  feet  long,  was  ad- 
vanced through  schist  and  gneiss  641  feet  in  July,  1883,  by  the 
use  of  Brandt  rotary  drills.  The  average  speed  of  driving  for  40 
months  was  over  400  feet  per  month. 

The  world's  record  for  rapid  tunnel  driving  is  held  by  the 
Simplon  Tunnel,  64818  feet  in  length,  in  the  construction  of 
Avhich  a  heading  6'  6"x9'  8"  was  driven  through  schist  and  gneiss 
755  feet.  This  figure  was  made  in  July,  1904,  in  the  south  head- 
ing, the  best  speed  in  the  north  heading  being  made  in  Decem- 
ber, 1902,  at  the  rate  of  682.2  feet.  In  both  headings  the  work 
was  interrupted  and  delayed  by  bad  rock,  the  average  rate  of 
speed  of  426  feet  per  month  for  76  months  being  exceedingly 
eood. 
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If  now  we  compare  these  records  with  that  of  the  Hoosac 
Tunnel,  4^  miles  long-,  driven  in  1865- 1873,  it  will  be  noted  at 
once  how  great  the  improvements  have  been  in  tunnel  methods. 
The  best  record  of  the  Hoosac  Tunnel  was  184  feet  per  month 
with  machine  drilling.  It  will  also  be  noted  how  far  short  we 
come  of  the  best  European  records,  the  secret  of  which  appears 
to  be  that  a  very  careful  study  has  been  made  of  the  various 
causes  of  delay  in  the  successive  processes  of  drilling,  blasting, 
mucking  out  and  setting  up  the  drills  again,  with  the  result  that 
a  radically  different  method  of  mounting  the  drills  in  the  heading- 
has  been  employed  and  also  a  different  system  of  blasting  used 
from  that  practiced  in  the  United  States. 

Fig.  2  shows  that  the  bottom  heading  in  the  Loetschberg 
Tunnel,  on  which  the  speed  of  the  tunnel  depends,  is  driven  by 
a  machine  drill  mounted  on  its  own  separate  drill  carriage,  which 
permits  the  speediest  possible  removal  for  blasting  and  renewal 
of  work  after  blasting  is  over.  This  bottom  heading  is  supple- 
mented by  the  regular  pneumatic  drills  in  the  other  headings 
which  blast  material  down  into  the  bottom  for  speedy  removal. 
Excavators  have  been  invented  and  used  to  some  extent  in  the 
United  States.  The  Jackson  Tunneling  Machine,  described  in  En- 
gineering News  for  February  22,  1908,  is  intended  rather  for  use 
in  clay.  The  Mersey  Tunnel,  however,  was  bored  in  part  with  a 
Beaumont  Alachine  cutting  to  a  diameter  of  7'  6",  and  doubtless 
we  have  not  yet  come  to  the  full  development  possible  in  the  way 
of  multiple  drills  and  drilling  machines. 

Lining.  However  stable  the  rock  may  be,  very  few  tunnels 
are  now  allowed  to  stand  without  some  form  of  lining,  as  the 
best  rock  is  liable  to  swell  and  to  fall,  making  track  maintenance 
more  difficult.  In  the  olden  days  timber  lining  was  common  and 
has  not  yet  entirely  gone  out  of  fashion  in  such  sections  as  there 
is  still  a  supply  of  good  timber  close  at  hand.  The  Bitter  Root 
Tunnel  of  the  Chicago,  Milwaukee  &  St.  Paul  Railroad  is  lined 
with  timber  made  up  of  I2"xi2"  longitudinal  sills  and  wall  plates 
with  16- foot  posts  and  a  five-segment  arched  rib  spaced  accord- 
ing to  the  character  -of  the  material  to  be  supported,  usually  3 
to  4  feet  center  to  center,  but  in  many  cases  the  material  necessi- 
tated putting  the  timber  closer  tog-ether.  2"  lagging  is  used  on 
the  side  of  the  tunnel  and  4"  on  the  arch. 
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There  is  always  in  a  timber  lined  tunnel  danger  of  fire  from 
locomotives,  and  the  same  considerations  which  seem  to  forbid 
the  presence  of  timber  in  mine  shafts  apply  as  well  to  its  use  as  a 
permanent  tunnel  lining  material,  consequently  it  has  been  to  a 
large  extent  superseded  by  brick.  The  Mt.  Washington  Tunnel, 
of  the  Pittsburgh  Railways  Company,  is  a  very  good  example  of 
a  two-track  brick  lined  tunnel  driven  through  stable  material. 
Water  works  tunnels  are  to  a  large  extent  lined  with  brick,  a 
most  noteworthy  example  of  which  is  the  land  tunnel  for  the  new 
w'ater  works,  Cincinnati,  Ohio,  constructed  in  1903.  This  tunnel 
is  22264  feet  long  and  carries  treated  water  from  the  shaft  at 
the  clear  water  reservoir  to  that  of  the  city  pumping  station.  It 
is  7  feet  in  diameter  in  the  clear  and  9'  6"  over  all,  and  is  lined 
with  two  rings  of  specially  made  radial  pressed  vitrified  shale 
brick  laid  with  close  joints  and  backed  with  concrete,  the  mini- 
mum thickness  of  the  concrete  being  6".  Where  the  tunnel  passes 
beneath  the  Little  Miami  River  the  lining  is  reinforced  by  rings 
of  5/^"  round  steel  bars  2  feet  center  to  center.  The  tunnel  was 
driven  through  limestone  and  shale  rock  and  the  few  streams  of 
water  encountered  were  taken  care  of  by  driving  pipes  into  the 
seams  so  as  to  discharge  the  water  within  the  tunnel. 

The  Raton  Hill  Tunnel,  of  the  Atchison,  Topeka  &  Santa 
Fe  Railroad,  at  Raton  Pass,  on  the  Colorado  State  line,  built  in 
1908,  2790  feet  in  length,  is  lined  with  reinforced  concrete  vary- 
ing in  thickness  from  2^  feet  at  the  base  to  2  feet  at  the  spring- 
ing line  of  the  arch.  The  arch  ring  also  has  a  thickness  of  2  feet. 
These  dimensions  apply  to  soft  ground.  In  loose  rock  the  thick- 
ness is  2  feet  at  the  base,  18"  at  the  spring  line  and  18"  in  the 
arch  ring.  Irregularities  between  the  excavation  and  the  outside 
limits  of  the  concrete  were  filled  \yith  loose  stone  packing  laid  by 
hand. 

The  Bergen  Hill  Tunnel,  of  the  Lackawanna  Railroad,  is 
likewise  lined  with  concrete  and- the  rails  of  the  double  track  are 
carried  on  concrete  laid  on  the  rock  bottom  of  the  tunnel.  The 
concrete  tunnel  lining  is- two 'feet  in  thickness. 

The  Gunnison  Tunnel  is  a  timber  lined  tunnel  with  a  con- 
crete facing,  but  differs  quite  a  good  deal  from  ordinary  railroad 
tunnels  in  the  fact  that  the  t^mhel  itself  is  intended  as"  an  aque- 
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<luct  and  the  tunnel  lining-  forms  a  flume  for  the  passage  of  the 
water.  This  flume  is  built  in  the  ordinary  manner  with  timber 
sets  three  feet  center  to  center  lagged  with  planking  and  wedged 
tightly  against  the  excavation  by  cord  wood.  The  whole  wooden 
structure  is  filled  within  with  concrete  to  the  finished  dimensions, 
thus  providing  a  structure  of  maximum  resistance  to  stress  and 
of  a  waterproof  character. 

The  tunnel  profile  shown  in  Fig.  i  is  drawn  after  that  of  the 
Langsville  Tunnel  of  the  Kanawha  &  Michigan  Railroad,  and 
the  permanent  lining  consists  of  a  reinforced  concrete  wall  eight 
feet  high  on  each  side,  with  brick  masonry  above  and  with  brick 
arch.  The  reinforcement  of  the  side  walls  consists  of  old  rails 
and  truss  rods  from  old  cars.  The  rails  were  set  in  holes  drilled 
in  the  bottom  of  the  tunnel  and  built  into  the  brick  walls  above, 
thoroughly  tying  the  brick  work,  concrete  and  tunnel  floor  to- 
gether. After  the  reinforcement  and  forms  were  in  place  the 
concrete  was  mixed  in  a  Smith  mixer  run  by  compressed  air 
and  mounted  on  an  ordinary  flat  car,  and  was  dumped  from  the 
car  directly  into  the  forms  of  the  walls.  The  bricks  were  laid 
with  Portland  cement  mortar  with  as  thin  joints  as  possible,  the 
harder  burned  bricks  being  selected  for  the  exposed  courses. 

The  Duluth  Tunnel,  of  the  Wisconsin  Central  Railroad,  is 
lined  with  an  arch  and  side  walls  of  concrete,  which  is  mixed 
in  the  proportions  of  one  part  Universal  Portland  cement,  three 
parts  bank  sand  and  five  parts  gravel,  mixed  in  a  one-yard  Smith 
mixer..  Flat  cars  were  operated  from  a  narrow  gauge  track  laid 
on  the  cross  braces  between  the  wall  plates  and  the  tunnel  timber., 
A  short  piece  of  track  was  laid  on  the  deck  of  each  of  these  cars 
to  carry  a  small  hopper  car  in  which  the  concrete  was  transport- 
ed, which  permitted  the  delivery  of  the  concrete  directly  to  the 
top  of  the  wall  forms.  The  concrete  for  the  arch  was  shoveled 
into  place  from  the  cars. 

The  concrete  used  in  the  lining  of  these  tunnels  was  put  in 
place  by  the  use  of  ordinary  removable  wooden  forms.  Alodern 
methods-  for -the  mixing  and  placing  of  concrete  by  the  use  of 
removable  steel  forms  are  to  be  seen  in  the  Blue  Island  Avenue 
Tunnel,  City  of  Chicago,  constructed  under  the  supervision  of 
~Slr.  George '\\'.  Jackson,  President  and  Chief  Engineer  of  George 
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W.  Jackson  Company,  Inc.  The  Jackson  lagging  ribs  are  built 
of  5"  9  lb.  channels  bent  to  the  radius  of  the  circle  required  to 
bring  the  lagging  to  the  proper  curve,  with  the  flanges  of  the 
channels  out.  Each  rib  is  made  of  four  sections,  each  section 
being  a  90-degree  arc  of  a  circle,  the  inside  diameter  of  the  tun- 
nel being  8  feet.  The  lagging  used  with  these  ribs  consists  of 
3-foot  lengths  of  34"  plates  12"  wide.  These  plates  have  a  light 
steel  angle  riveted  along  both  sides  and  both  ends  so  as  to  form 
a  rim  entirely  around  the  plate  flush  with  the  edges  of  the  lat- 
ter. The  angles  on  the  sides  of  the  plates  are  notched  to  fit  over 
the  flanges  of  the  channels  of  the  ribs,  which  can  thus  be  spaced 
accurately  by  placing  a  few  of  the  lagging  sections.  At  the  same 
time  the  joints  between  the  edges  of  the  adjacent  sections  of  lag- 
ging can  be  made  quite  smooth  and  tight  enough  to  hold  con- 
crete. As  fast  as  the  mining  is  carried  ahead  of  the  finished 
tunnel  lining,  the  concrete  in  the  lowest  part  of  the  invert  is  gen- 
erally placed  to  provide  for  the  erection  of  the  steel  lagging  ribs. 
When  the  ribs  are  placed,  the  lagging  for  the  lower  part  of  the 
circle  is  set  and  the  invert  lining  finished  up  part  way  on  each 
side.  The  spoil-car  track  and  shoveling  platforms  can  then  be 
laid  on  cross  ties  formed  of  a  horizontal  angle  attached  to  each 
lagging  rib,  and  the  concrete  lining  can  be  completed  at  leisure. 
After  the  concrete  is  set  the  removal  of  the  form  is  very  readily 
accomplished  by  simply  loosening  the  bolts  at  the  top  and  side 
joints  of  the  lagging  ribs  and  by  knocking  out  the  wedges.  The 
forms  are  then  carried  ahead  and  re-erected,  only  a  sufficient 
amount  of  steel  ribs  for  lagging  being  provided  in  each  heading 
to  permit  the  concrete  to  set  the  required  time.  That  these  forms 
are  practically  indestructible  under  service  is  indicated  by  the  fact 
that  upward  of  a  half  mile  of  concrete  tunnel  lining  has  been 
placed  with  each  set  of  them  in  use. 

The  same  method  of  removable  steel  forms  has  also  been 
used  in  the  construction  of  the  Southwest  Water  Tunnel  in  Chi- 
cago, likewise  built  by  George  W.  Jackson  Conpany,  Inc.  While 
the  Blue  Island  Tunnel  was  8  feet  inside  diameter,  the  SQ\ithwdst 
Water  Tunnel  is  horseshoe  shape  in  cross  section  of  Variable  di- 
mensions equivalent  at  different  points  to  12,  14  and  16- foot  cir- 
cles. In  this  instance  the  lagging  ribs  were  6"  channds.  This 
form  of  interlocking  steel  ribs,  or  some  similar  method  of  con- 


Tunnels,  Particularly  Subaqueous. 


/I 


struction,  will  doubtless  reduce  very  materially  the  cost  of  con- 
crete lining;  so  also  will  doubtless  the  use  of  the  Telescopic  Col- 
lapsible Steel  Form  and  Traveler,  manufactured  by  the  Ransome 
Concrete  Machinery  Company,  and  described  in  the  October  2, 
1909,  issue  of  the  Engineering  Record. 

Reinforced  concrete  commends  itself  for  rock  tunnel  lining. 
Whether  or  not  it  will  eventually  replace  brick  for  such  purposes 
will  depend  on  its  performance  in  recent  installations.  What 
form  the  reinforcement  will  take  will  depend  largely  on  circum- 


^■•■¥ 


Figure  3. 

stances,  but  the  reinforcement  should  always  be  designed  to  in- 
crease materially  the  strength  of  the  concrete  and  be  in  such  form 
as  to  perform  the  most  service  for  the  least  weight.  In  the  con- 
struction of  the  Aspen  Tunnel,  of  the  Union  Pacific  Railroad,  in 
Wyoming,  unexpected  difficulties  were  encountered.  A  double 
track  tunnel  was  driven  by  the  ordinary  American  method  of 
taking  out  and  timbering  the  top  third  of  the  excavation  and  the 
benches  were  removed  by  the  use  of  the  steam  shovel.  The  ma- 
terial through  which  the  tunnel  penetrated  was  exceedingly  un- 
stable, being  a  disintegrated  soft  shale   rock.     Here  slips  were 
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frequent  and  heavy  timbering  was  used  to  overcome  the  ten- 
dency of  the  whole  mountain  to  slide  into  the  excavation.  When 
heavy  timbers  proved  too  light,  12"  31.5  lb.  beams  bent  to  the 
curve  of  the  tunnel  and  erected  in  three  sections  spliced  together 
were  tried.  These  also  proved  too  light  for  the  work  and  many 
of  them  were  seriously  bent  and  twisted  under  the  tremendous 
earth  pressure,  as  shown  in  Fig.  3.  The  settlement  was  finally 
stopped  and  the  tunnel  completed  by  the  use  of  12"  55  lb.  I-beam 
rings  spaced  two  feet  center  to  center  and  filled  in  solid  by  con- 
crete, as  shown  in  Fig.  4.  Inasmuch  as  steel  mine  timbers,  in 
more  or  less  similar  form,  have  been  found  highlv  satisf actor v  in 


Figure  4. 

coal  mining  ii]x-rations  in  this  countr_\-  and  abroad,  there  seems 
to  be  no  reason  whatever  to  prevent  their  similar  use  in  standard 
railroad  tunnel  construction  where  heavy  loads  are  to  be  sus- 
tained and  where  the  ordinary  methods  of  timbering  appear  likely 
to  prove  inadequate. 

Sorr  CRouxu  tuxxels:  The  essential  differences  between 
a  rock  tunnel  and  a  soft  ground  tunnel  is  that  the  former  is 
drilled  and  blasted  wliile  the  latter  is  bored  and  dug;  machine 
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drills  give  place  to  augers,  and  timbering  common  in  stable 
ground  is  replaced  by  the  fore-poling  method  of  construction. 
If  the  ground  contains  no  water  and  danger  of  subsidence  is 
small,  the  timbering  necessary  is  reducible  practically  to  the 
amount  required  properly  to  support  the  excavation  during  the 
process  of  lining.  If,  however,  the  material  contains  water  and 
the  excavation  is  carried  on  at  shallow  depth  in  close  proximity 
to  buildings,  the  use  of  a  shield  may  be  found  desirable,  and  so 
also  may  the  use  of  compressed  air  at  a  low  pressure,  ordinarily 
ranging  up  to  8  or  9  pounds  above  normal. 

The  largest  system  of  soft  ground  tunnels  in  the  world  is 
the  network  built  by  the  Illinois  Telephone  &  Telegraph  Com- 
pany below  the  streets  of  Chicago  which  now  extend  66  miles. 
These  were  first  built  for  telephone  and  telegraph  cable  conduits 
and  have  been  later  extended  to  carry  a  narrow  gauge  transpor- 
tation system  for  freight  traffic.  The  tunnels,  of  a  horseshoe 
form  6'  wide  and  7'  6"  high  inside  dimensions,  are  constructed  of 
concrete  10"  thick  on  the  crown  and  sides  and  13"  at  the  bottom. 
The  method  of  construction  was  as  follows : 

The  bore  was  dug  in  the  clay  for  a  distance  of  20  feet  and 
about  a  foot  larger  all  around  than  the  completed  tunnel.  The 
13"  concrete  bottom  was  then  put  in  place  and  upon  this  were 
])laced  forms  made  of  5"  channel  bars  in  two  pieces,  curved  to 
the  exact  size  of  the  inside  of  the  completed  tunnel.  Outside  of 
these  forms  boards  20  feet  long  were  placed,  one  at  a  time,  on 
each  side  and  the  concrete  rammed  into  the  space  between  the 
boards  and  the  clay.  When  the  crown  forming  the  key  was 
reached  boards  3  feet  long  were  used.  It  was  afterwards  found 
lietter  to  build  15-foot  sections  instead  of  20- foot.  The  concrete 
was  composed  of  one  part  Portland  cement,  three  parts  sand  and 
five  parts  gravel. 

The  tunnels  were  commenced  in  September.  1901,  and  were 
driven  in  stiff  1)lue  clay  containing  very  little  water,  but  occa- 
sional pockets  of  gas  and  quicksand  were  encountered.  As  a  pre- 
caution the  work  was  all  done  on  the  pneumatic  system,  the  air 
pressure  being  about  nine  pounds  per  square  inch.  The  material 
was  excavated  with  spades  and  drawknives  and  hauled  away  in 
5mall  cars  2o"x48"  inside  measurement.     The  main  tunnels  are 
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built  at  a  depth  of  about  20  feet  from  the  street  surface  to  the 
crown,  tunnel.  As  they  are  located  under  the  center  line  of  the 
street,  they  are  clear  of  the  lines  of  pressure  from  the  buildings 
and  are  subject  only  to  the  pressure  due  to  the  overlying  ma- 
terial. The  work,  therefore,  is  delicate  in  its  nature,  but  with  the 
low  air  pressure  there  has  been  practically  no  trouble  from  set- 
tlement of  the  ground ;  wdiere  driven  without  air  small  subsidence 
has  sometimes  occurred. 

The  intake  tunnel  of  the  ^Municipal  Water  Works  of  Gary. 
Ind., built  1908-09,  is  likewise  an  example  of  the  soft  ground  tunnel 
driven  without  shields.  This  tunnel  has  a  horseshoe  shaped  cross 
section  equivalent  to  a  6-foot  circle  and  a  total  length  of  approxi- 
matelv  15000  feet.  It  is  being  driven  through  the  thick  stratum 
of  clay  underlying  Lake  ^Michigan  and  at  a  depth  of  about  20  to 
30  feet  above  bed  rock.  A  section  of  tunnel  about  225  feet  long" 
was  first  driven  fmm  the  bottom  of  the  pump  shaft  and  lined 
without  the  use  of  compressed  air  in  the  heading.  An  air  lock 
was  then  installed  at  this  point  and  since  then  all  the  operations 
in  the  heading  have  been  handled  under  air  pressure.  The  work 
in  the  heading  is  prosecuted  by  three  8-hour  shifts  of  laborers. 
The  mining  is  done  by  two  shifts  which  advance  the  heading  24 
to  27  feet  under  normal  conditions,  and  the  concrete  lining  for 
the  bore  of  the  tunnel  is  placed  by  the  third  shift,  so  that  24  to 
27  feet  of  lined  tunnel  are  completed  every  24  hours.  The  most 
of  the  clay  removed  is  of  such  a  nature  that  it  can  be  cut  with 
a  draw-knife,  although  sharp  spades  and  adzes  are  occasionally 
used.  The  excavation  is  not  timbered  as  it  progresses  since  an 
air  pressure  of  12  to  16  pounds  is  sufficient  to  maintain  the  shape 
of  the  bore  until  the  concrete  lining  can  be  placed.  The  forms 
for  the  concrete  lining  consist  of  pieces  of  3"  wooden  lagging 
3  feet  long,  which  are  held  in  place  by  tee  iron  ribs  bent  to  the 
horseshoe  shape  of  the  tunnel  cross  section.  These  ribs  are 
spaced  3  feet  apart  on  centers  and  are  made  in  three  pieces  to 
permit  of  ready  removal. 

The  Baltimore  Belt  Tunnel,  Baltimore,  ]\Id.,  1.4  miles  long, 
is  a  double  track  tunnel  through  sand  and  clay,  built  by  the  crowm 
bar  method  of  timbering  in  1890- 1893,  and  is  notable  on  account 
of  an  attempt  to  carry  forward  the  excavation  bv  means  of  a  roof 
shield  running  on  side  walls  constructed  previouslv. 
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The  construction  of  tunnels  by  this  half  shield  method  proved 
successful  in  1896  on  a  portion  of  the  Boston  Subway  under  Tre- 
niont  Street  and  the  system  has  had  rather  wide  application.  The 
shield  weighed  about  22  tons  and  was  calculated  to  sustain  an 
approximate  load  of  640000  pounds ;  was  29'  4"  wide  over  all, 
with  a  rise  of  4'  4  5-16"  and  was  composed  of  two  plate  girders 
3'  8"  deep  and  4  feet  apart  with  cover  plates  extending  4"-o"  be- 
yond the  girder,  while  an  additional  top  plate  extended  2  feet  in 
the  rear.  Under  each  foot  of  each  girder  was  an  iron  casting 
which  fitted  into  a  recess  in  the  cast  steel  shoe.  These  shoes 
rested  upon  two  Hues  of  10"  steel  I-beams  imbedded  in  the  con- 
crete side  walls  forming  the  track  upon  which  the  roof  shield  slid 
as  it  was  pushed  along.  The  shield  was  propelled  by  ten  6"  hy- 
draulic jacks  located  around  its  upper  portion.  The  outer  ends 
of  the  plungers  were  fitted  with  collars  which  abutted  upon  2%" 
cast  iron  round  bars  built  into  the  brickwork  of  the  arch  and 
forming  continuous  lines  of  metal  to  resist  the  thrust  of  the  jacks. 
This  device  was  apparently  first  used  by  Mr.  Walter  I.  Aims  in 
the  East  River  gas  tunnel  at  New  York  City.  As  soon  as  the 
shield  had  been  pushed  forward  about  3  feet  the  timber  centering 
was  erected  behind  it  and  the  brick  arch  lining  of  the  tunnel 
built.  During  this  time  a  heading  6  feet  high  and  the  whole 
width  of  the  tunnel  w-as  excavated  ahead  of  the  shield  and  sup- 
ported by  posts  and  poling  boards,  which  were  removed  as  the 
the  shield  reached  them.  The  material  was  mainly  gravel  and 
stiff  clay.  The  depth  of  earth  above  the  tunnel  varied  from  6'  9" 
to  13  feet  and  a  progress  of  about  50  feet  per  week  w^as  made. 
The  two  side  walls  were  built  in  advance  headings.  The  arch 
was  built  by  means  of  the  shield  and  the  center  core  of  material 
removed  later. 

The  half  shield  method  has  also  been  employed  in  1908  in 
the  construction  of  the  intake  tunnel  of  the  Lawrence  Avenue 
Pumping  Station,  Chicago,  111.,  1446  feet  long.  This  tunnel  is 
used  in  conection  w'itli  the  intercepting  sewerage  system  of  Chi- 
cago for  furnishing  water  from  Lake  Michigan  for  dilution  of 
the  sewage  and  is  believed  to  have  the  largest  cross  section  of 
any  that  has  been  built  for  similar  purposes.  It  has  a  full  center 
arch  with  a  span  of  20^/^  feet  with  a  rise  of  8'  11".  The  bottom 
is  an  inverted  flat  arch  so  that  the  total  height  of  the  structure  at 
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the  center  line  is  14  feet.     The  cross  sectional  area  is  slightly 
more  than  equivalent  to  a  16- foot  circle. 

The  cover  between  the  crown  of  the  arch  and  the  bottom  of 
the  lake  varies  from  18  feet  at  the  outer  end  of  the  tunnel,  where 
it  is  made  up  of  4  feet  of  sand  at  the  top  and  the  remainder  clay, 
to  34  feet  at  the  shore  shaft.  The  upper  part  of  the  bed  of  clay 
is  of  a  soft  blue  character  which  increases  in  stiffness  with  the 
depth,  so  that  the  invert  and  the  bench  walls  of  the  arch  of 
the  tunnel  are  founded  on  hardpan.  Owing  to  the  large  area  of 
cross  section  it  was  considered  impracticable  to  make  the  whole 
bore  at  one  operation.  The  plan  was,  therefore,  adopted  of  driv- 
ing two  headings,  each  7  feet  high,  6  feet  wide  at  the  top  and  9 
feet  wide  at  the  base,  for  the  bench  walls  of  the  arch  and  of  build- 
ing these  walls  in  advance  of  the  removal  of  the  core  of  the  ex- 
cavation and  the  completion  of  the  balance  of  the  tunnel.  The 
drifts  were  excavated  by  hand  with  draw -knives,  adzes  and  simi- 
lar tools  without  air  pressure,  though  they  had  to  be  lined  closely 
with  bents  of  8"xio"  timbers. 

The  shield  used  in  driving  the  main  tunnel  excavation  was 
built  up  of  steel  plates  and  structural  shapes  and  conformed  in 
outline  to  the  arch  of  the  tunnel.  It  traveled  on  rails  laid  on  the 
bench  walls  of  the  arch  built  of  concrete  in  the  advance  head- 
ings. The  shield  was  five  feet  long  with  a  projecting  cutting 
edge  around  its  rim  at  the  front  end  and  was  braced  apart  at 
the  bottom  by  a  horizontal  steel  platform  carried  by  five  10"  40  lb. 
T-beams.  A  heavy  plate  on  the  botom  of  each  side  of  the  shell 
of  the  shield  rested  directly  on  a  pair  of  rails  on  timbers  carried 
by  the  corresponding  bench  wall.  The  shield  was  advanced  by 
means  of  twelve  6"  hydraulic  jacks  equally  distributed  around 
the  periphery  of  its  shell.  The  work  was  carried  on  under  an  air 
pressure  of  8  pounds  as  an  insurance  against  difficulty  and  the 
regular  sequence  of  operation  was  as  follows : 

First  the  concrete  bench  walls  were  built  ahead  150  to  200 
feet  in  the  side  headings.  When  the  concrete  had  set  the  shield 
was  pushed  ahead  with  its  own  jacks  which  re-acted  against  the 
timber  lining  of  the  excavation.  This  lining  consisted  of  seg- 
ments in  3  and  4- foot  lengths  cut  from  7"xio"  oak  timbers  and 
was  placed  immediately   following  the  shield  to  retain  the  soft 
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bulging  clay  through  which  the  greater  part  of  the  tunnel  is 
built.  The  brick  arch  was  constructed  in  sections  22  feet  long* 
irom  a  timber  traveler  of  that  length  which  operated  on  rollers 
on  timber  laid  on  the  hardpan.  After  the  arch  work  was  built 
the  excavating  and  concreting  of  the  invert  were  completed. 

The  latest  practice  by  French  engineers  in  shield  construc- 
tion is  shown  in  Fig.  5,  which  is  a  cross  section  of  a  tunnel  with 
the  shield  in  place  used  in  the  construction  of  the  Metropolitan 


Mefropofifan   Ra/ftvcyy    Tunnel 
Po/ns,  France. 

Figure  5. 

Railway,  Paris.  The  roof  of  the  Metropolitan  Railway  Tunnel 
is  but  little  below  the  surface  of  the  street  and  the  tunnel  is  a 
double  track  structure  with  a  clear  span  of  23.29  feet  and  with  a 
rise  of  6.79  feet  in  the  arch.  The  arch  abutments  and  floor  are 
all  of  masonry.  The  first  portion  of  this  tunnel  was  constructed 
in  1898  with  a  half  section  shield  on  which  the  arch  was  built 
and  the  abutments  constructed  last,  but  the  results  were  not  sat- 
isfactory and  the  failure  of  the  shield  was  largely  due  to  the 
fact  that  the  soil  penetrated  was  not  homogeneous.  Then,  too, 
in  moving  forward  the  shield  carried  with  it  around  its  outer 
surface  a  certain  thickness  of  earth  which  caused  undulations  on 
the  surface  ground  and  by  its  broken  condition  threw  too  much 
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weight  on  the  tail  end  of  the  shield.  There  was  thus  a  tendency 
in  the  shield  to  rise  at  the  forward  end,  while  the  fresh  arch  ma- 
sonry was  damaged  under  the  friction  of  the  shield  when  it  was 
moved  forward. 

The  characteristics  of  the  new  roof  shield  designed  by  the 
engineers  Radenac  and  Raguet  to  avoid  these  troubles  were  its 
length  and  the  more  stable  support  provided  for  the  shield  rollers 
when  the  shield  moved  forward.  In  actual  use  the  shield  has 
been  advanced  as  much  as  20  feet  in  24  hours.  The  shield  was 
made  of  an  outer  steel  shell  shaped  with  the  extrados  of  the  arch 
and  its  total  length  was  24'  6".  This  shell  was  supported  by  four 
cross  beams  connected  by  38  longitudinal  girders,  of  which  20 
extended  forward  to  support  the  front  end  and  18  carried  on 
rear  end.  The  webs  of  the  girders  were  stiffened  with  angle  iron, 
making  a  beam  box  of  each  pair  of  girders.  Ten  of  these  box 
beams  supported  the  rollers  on  which  the  shield  was  moved  and 
nine  of  them  carried  the  hydraulic  jacks.  The  total  weight  of 
the  shield  and  its  framework  was  34  tons.  The  steel  cutters  on 
the  front  of  the  hood  were  eight  in  number.  The  rollers  were 
not  operated  on  top  of  freshly  laid  masonry,  but  traveled  on 
steel  centers  which  were  built  of  beams  shaped  to  the  arch  and 
divided  into  two  equal  parts  connected  by  bolts.  The  foot  of  this 
center  extended  about  18"  below  the  spring  of  the  arch  and  rested 
upon  a  cross  tie  made  of  two  steel  plates  and  angles.  This  tie  ob- 
viated the  tendency  in  the  center  to  spread  and  the  whole  center 
was  carried  on  longitudinal  sills  supported  by  posts  driven  in  the 
undisturbed  ground  of  the  lower  advance  gallery.  The  move- 
ment of  the  shield  over  these  centers  was  very  steady  and  the 
surface  undulations  did  not  exceed  3".  The  hydraulic  jacks  were 
8'  8"  long  and  had  a  stroke  of  3'  7".  They  were  fastened  to  the 
shell  of  the  framework  and  their  pistons  acted  upon  thrust  blocks 
set  between  the  center  ribs.  As  these  ribs  were  theoretically  im- 
movable, the  shield  shell  and  its  framework  advanced.  As  the 
shield  moved  forward,  sheets  of  thin  steel  replaced  it  to  prevent 
the  earth  from  falling  in.  These  plates  were  held  in  place  by 
temporary  timbering  until  the  masonry  was  completed,  the  plates 
remaining  in  the  ground.  The  masonry  was  built  on  wooden 
lagging  laid  on  the  steel  centers. 

The  most  recent  example  of  the  half  shield  method  of  con- 
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struction  in  soft  soil  is  to  be  found  in  tlie  construction  of  the 
Detroit  River  Tunnel,  of  the  Michigan  Central  Railroad,  now 
building.  The  total  length  of  this  tunnel  is  12800  feet,  made  up 
of  1540  feet  open  cut,  Detroit  end,  2135  feet  approach  tunnel, 
Detroit  end,  2625  feet  subaqueous,  3100  feet  approach  tun- 
nel, Canadian  end,  and  3400  feet  open  cut,  Canadian 
end.  The  cross  section  of  the  approach  tunnels  on  both 
sides  of  the  river  is  practically  the  same,  each  con- 
sisting of  two  single  track  structures  with  a  vertical  wall 
4  feet  thick  between.  The  roof  of  each  half  of  these  structures  is 
a  full  center  arch  2  feet  thick  on  the  American  side  and  2'  6" 
thick  on  the  Canadian  side  with  an  inside  radius  of  8'  3"  and  a 
clear  height  of  18  feet  above  head  of  rail.  Owing  to  the  great 
extent  of  the  excavation  required  it  was  realized  that  in  the  event 
it  became  necessary  to  handle  the  excavation  by  the  shield  method 
operating  either  in  the  open  or  under  pneumatic  pressure,  a 
shield  large  enough  to  permit  the  twin  tunnels  to  be  built  simul- 
taneously would  be  impracticable.  The  decision  was,  therefore, 
made  to  run  a  drift  of  sufficient  cross  section  to  permit  the  con- 
struction within  its  limits  of  the  common  center  wall,  and  after 
this  wall  had  been  placed,  to  start  the  heading  of  the  twin  tun- 
nels, thus  utilizing  the  massive  core  of  concrete  both  as  a  guide 
and  as  a  basis  for  the  excavating  and  concrete  work  to  follow. 

The  10'  5"xi4'  center  headings  were  carried  through  on 
the  Detroit  side  without  the  use  of  air  pressure,  but  all  the  work 
was  heavily  timbered  as  rapidly  as  the  headings  advanced.  On 
the  Canadian  side  difficulties  were  encountered  in  the  blue  clay 
through  which  the  headings  advanced,  and  on  account  of  this  con- 
dition a  shield  was  used  in  driving  the  center  heading  on  a  por- 
tion of  the  approach  tunnels.  The  design  of  this  shield,  which 
was  rectangular  in  shape,  having  a  total  height  of  16'  5)^"  and  a 
total  width  of  12'  4%",  does  not  concern  us  here.  Suffice  to  say 
that  work  on  the  drift  with  this  shield  was  advanced  sufficiently 
far  to  permit  the  excavation  of  the  center  wall.  The  character 
of  the  clay,  however,  required  the  entire  sides  and  roof  of  the 
bore  to  be  heavily  timbered.  After  the  center  wall  had  thus  been 
constructed  a  sufficient  distance  in  advance,  the  side  shield  shown 
in  Fig.  6  was  used  for  the  remaining  excavation. 

Four  of  these  shields,  built  according  to  the  same  general 


8o 


Proceedings  Railway  Club  of  Pittsburgh. 


Section  f-hroujh    Tunnel  I  Section   through  Shie/at 

Land    Tunn&l    -   Detroit    R/v&r . 
Figure  0. 

design,  were  in  operation,  one  in  each  of  the  two  headings  being 
advanced  on  both  sides  of  the  river.  These  shields  are  slightly 
more  than  half  cylinders  27'  1V2"  in  diameter.  The  cutting  edge 
is  confined  to  the  circular  portion  and  the  shield  is  advanced  by 
twenty-one  8"  hydraulic  jacks  placed  around  the  cutting  edge. 
Although  the  course  of  the  shield  can  be  determined  to  a  certain 
extent  by  these  jacks,  it  is  necessary  to  guide  chiefly  from  the  fin- 
ished center  wall.  Under  normal  conditions  the  weight  of  the 
shield  and  its  load  are  carried  by  the  lower  portion  of  the  curved 
section  of  the  casing,  which  has  a  total  width  of  13  feet  from  the 
cutting  edge  to  the  rear  of  the  shield.  Two  heavy  shoes,  having 
their  faces  vertical,  are  mounted  on  the  outside  of  the  verticle 
section  of  the  shield,  one  near  the  top  and  the  other  close  to  the 
bottom,  and  bear  against  the  rear  face  of  the  web  of  a  12"  steel 
channel  set  horizontally  in  the  concrete  of  the  center  wall.  To 
provide  for  emergencies  a  third  shoe  with  its  face  horizontal  is 
mounted  on  a  heavy  knee  brace  on  the  vertical  section  of  the 
shield  in  a  position  directly  over  the  bench  on  the  center  wall. 

The  excavation  made  in  connection  with  the  shield  is  lined 
immediately  in  the  rear  of  the  latter  with  continuous  rings  con- 
sisting of  4- foot  segments  cut  from  I2"xi2"  maple  and  beech  tim- 
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bers  wedged  in  place  to  insure  a  lining  fully  capable  of  carrying* 
the  load  until  the  concrete  has  been  placed  and  received  its  set. 
This  lining  of  timber  rings  is  finished  with  a  ring  of  2"x2"  beech 
lagging  to  give  a  smooth  surface  for  the  waterprofing,  which 
consists  of  three-ply  roofing  felt  laid  in  hot  straight  run  coal  tar 
pitch.  The  arch  of  the  tunnel  is  built  in  12- foot  sections  after 
the  invert  and  side  walls  have  been  constructed.  The  inverts 
and  side  walls  are  built  by  the  use  of  removable  steel  forms  made 
in  sections  2  feet  wide  of  3-16"  plates  with  a  2"x2"x34"  angle 
riveted  along  both  sides  of  each  three- foot  section  and  horizontally 
every  two  feet  to  stiffen  them.  The  arch  forms  also  consist  of 
steel  ribs  built  up  of  two  angles  and  a  plate  with  these  ribs 
spaced  3'  9"  apart  on  centers  and  lagged  with  3"  plank  attached 
to  them  by  wood  screws.  The  arch  forms  are  advanced  in  12- 
foot  sections  by  means  of  a  traveler  car. 

Subaqueous  tunnels  :  The  soft  ground  tunnel  constructed 
with  a  side  shield  shades  insensibly  into  the  subaqueous  tunnel. 
and  indeed,  so  far  as  modern  practice  indicates,  the  chief  differ- 
ence between  a  soft  ground  tunnel  through  heavy  water  bearing 
strata  and  a  subaqueous  tunnel  in  soft  material  is  the  feature  of 
hydrostatic  head  and  the  necessity  for  the  employment  of  com- 
presesd  air  at  high  pressure,  not  as  a  matter  of  expediency  and  to 
avoid  possible  difficulties,  but  as  a  matter  of  necessity  in  view  of 
conditions  always  present.  The  hydrostatic  pressure  increases 
with  the  diameter  of  the  tunnel  and  is  always  greater  at  the  bot- 
tom than  it  is  at  the  top  and  its  action  needs  very  careful  attention 
in  tunnel  design  and  in  tunnel  driving. 

In  the  construction  of  subaqueous  tunnels  the  thing  chiefl\" 
to  be  desired  is  to  get  the  roof  of  the  tunnel  as  high  as  possible 
and  its  depth  below  mean  low  water  is  usually  fixed  by  the  har- 
bor regulations  which  apply  in  the  particular  locality  where  the 
tunnel  is  built ;  as  for  example,  in  New  York  City  the  harbor  reg- 
ulations require  a  minimum  depth  of  40  feet  from  mean  low 
water  to  the  top  of  the  structure.  The  higher  the  roof  of  the  tun- 
nel can  be  made,  the  slighter  are  the  grades  necessary  in  ap- 
proaches and  the  smaller,  as  a  rule,  the  expenses  of  construction, 
it  being  sometimes  possible  to  remove  a  large  portion  of  the 
material  by  dredging  methods  rather  than  by  mining.  A  smaller 
depth  of  water  over  the  tunnel  also  means  a  lesser  hydrostatic 
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head  and  consequently  a  thinner  tunnel  lining.  The  danger  in 
having  the  roof  of  the  tunnel  too  close  to  the  stream  bottom 
arises  from  the  usual  treacherous  character  of  the  material,  as 
blowouts  may  occur  during  its  construction  and  the  tunnel  be 
drowned  out  entirely.  These  blowouts  may  take  place  through 
rock  fissures  or  in  soft  material  bodily  throughout  the  entire 
mass. 

The  character  of  the  material  in  the  bottom  of  the  stream 
has,  therefore,  a  large  bearing  upon  methods  of  subaqueous  con- 
struction, and  subaqueous  tunnels  may  be  classified  in  accord- 
ance with  the  methods  which  have  been  taken  to  overcome  unsta- 
ble conditions  into  three  classes,  which  are : 

1.  The  Closed  Caisson  and  Excavating  Method. 

2.  The  Closed  Caisson  and  Dredging  Method. 

3.  The  Shield  Method. 

With  the  first  two  of  these  it  is  not  necessary  at  all  that  the 
material  in  the  river  bottom  should  be  firm  or  that  the  tunnel  bed 
should  be  below  the  bottom  of  the  stream  more  than  a  sufficient 
distance  to  insure  a  firm  foundation.  Under  the  shield  method 
the  tunnel  must  either  penetrate  firm  strata  below  the  river 
bottom  or  else  an  airproof  blanket  be  deposited  over  its  entire 
extent. 

The  Closed  Caissox  and  Excavating  Method.  The  Har- 
lem River  Tunnel  of  the  New  York  Subway  System,  built  in 
1903,  passes  under  the  Harlem  River  through  mud,  silt  and 
sand,  the  latter  flowing  with  remarkable  ease  when  wet.  Between 
bulkhead  lines  the  river,  26  feet  deep,  is  400  feet  wide,  but  for 
610  feet  the  tunnel  is  made  of  two  cast  iron  cylinders  imbedded  in 
concrete.  Mr.  D.  D.  McBean,  of  the  sub-contracting  firm  of 
Mc Mullen  &  McBean,  devised  the  following  plan  for  its  con- 
struction : 

He  proposed  to  enclose  the  space  to  be  occupied  by  the  tun- 
nel by  two  lines  of  specially  constructed  12"  tight  sheet  piling. 
Upon  these  lines  of  piling  cut  to  the  proper  level  he  would  lay 
a  timber  roof  of  three  layers  of  I2"xi2"  timbers  separated  by 
courses  of  2"  plank  running  at  right  angles,  making  the  roof  40" 
thick.    Under  the  protection  of  the  box  so  made  he  proposed  to 
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excavate  the  material  either  with  or  without  the  use  of  com- 
pressed air. 

In  the  execution  of  this  plan  the  river  was  first  dredged  so 
as  to  leave  an  average  depth  of  7  or  8  feet  of  material  to  be  re- 
moved. Four  rows  of  piles  were  driven  6'  4"  apart  center  to  cen- 
ter transversely  and  8'  4"  apart  longitudinally.  They  were  cut 
off  and  capped  to  support  the  heavy  timber  roof  and  the  interior 
bracing  system  and  eventually  were  to  be  cut  ofif  at  sub-grade  to 
further  support  the  finished  tunnel.  A  line  of  I2"xi2"  sheet  pil- 
ing was  then  driven  along  each  side  of  the  tunnel  in  careful 
alignment  guided  by  a  floating  wale  frame,  steel  pilot  piles  being 
further  used  to  secure  accuracy  in  driving.  With  the  sheeting  in 
place,  the  40"  thick  timber  roof,  supported  on  six  lines  of  I2"xi4" 
range  timbers  bolted  to  their  bottoms,  was  floated  into  position, 
and  when  it  was  sunk  these  timbers  rested  exactly  upon  the  two 
rows  of  sheet  piling  and  the  four  inner  rows  of  round  piles. 
The  sunken  roof  was  next  overlaid  with  about  5  feet  of  earth 
dredged  from  the  immediate  vicinity  to  bring  it  to  a  firm  bearing 
and  to  provide  weight  against  the  uplifting  tendency  of  the  air 
pressure.  Each  end  of  the  box  so  formed  was  closed  by  suitable 
bulkheads,  making  the  length  of  the  timber  216  feet,  or  about 
half  the  width  of  the  river,  the  other  half  being  left  open  for 
navigation.  When  the  water  was  driven  from  the  working  cham- 
ber formed  within  the  box  by  compressed  air,  the  leakage  was 
found  to  be  small  and  the  sheeting  in  excellent  alignment.  The 
material  inside  was  excavated  with  little  trouble  and  the  tunnel 
lined  and  concreted. 

For  the  building  of  the  second  half  of  the  tunnel  Mr.  Mc- 
Bean  was  convinced  that  a  more  economical  form  of  construction 
could  be  devised  by  the  substitution  of  the  upper  half  of  the 
tunnel  itself  for  the  heavy  timber  roof,  especially  as  the  timber 
roof  had  no  function  to  perform  after  the  completion  of  the  tun- 
nel. Fig.  7  shows  the  method  by  which  the  second  half  of  the 
tunnel  was  constructed.  The  system  of  tunnel  excavation  after 
this  method  has  been  covered  by  letters  patent.  As  before  the 
site  was  dredged  to  nearly  sub-grade  and  a  double  line  of  I2"xi2" 
sheeting  driven  to  form  the  sides  and  ends  of  the  submerged  box. 
but  the  sheeting  was  now  cut  off  at  the  springing  line  of  the  tun- 
nel to  form  a  tootinc  for  the  roof,  which  was  built  in  three  sec- 
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tions,  two  90  feet  long  and  one  84  feet  long,  in  a  floating  box 
106  feet  long,  35  feet  wide  and  12  feet  deep.  The  bottom  of  this 
box  was  made  of  I2"xi2"  transverse  timbers  laid  4  feet  apart 
and  floored  with  3"xi2"  plank.  On  three  4"xi2"  longitudinal 
timbers  fastened  to  the  floor  of  this  box  was  then  built  a  false 
floor  for  the  upper  half  of  the  tunnel  made  of  i6"xi6"  transverse 
timbers  8  feet  apart  carrying  a  center  longitudinal  sill  of  io"xi6" 
timber  and  two  side  sills  of  i6"xi6"  timber  6'  3"  from  the  center 
line.  The  space  between  these  longitudinals  was  floored  with  2" 
plank.  Upon  this  false  floor  the  cast  iron  tunnel  was  erected  in 
6-foot  rings.  Rods  and  braces  were  introduced  as  a  precaution 
against  any  possible  deformation,  and  suspension  bars  were  built 
through  special  cast  iron  and  plate  brackets.     The  roof  was  then 
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covered  with  concrete  tied  together  by  imbedded  reinforcing  rods 
as  a  further  precaution.  Each  6-foot  ring  of  the  iron  shell 
weighed  about  41000  pounds  and  carried  618  cubic  feet  of  con- 
crete. It  was  estimated  that  the  total  weight  of  the  iron,  con- 
crete floor,  etc.,  was  about  50  pounds  per  lineal  foot  less  than  the 
estimated  buoyancy  of  the  empty  roof  chamber.  When  every- 
thing was  ready  derrick  boats  were  run  along  the  side  of  the 
roof,  the  needle  beams,  floor,  etc..  lifted,  the  submerged  box 
floated  out  from  underneath  and  the  roof  lowered  into  its  final 
position.  At  convenient  intervals  in  the  roof  openings  had  been 
left  for  the  descent  of  the  workmen  and  for  the  removal  of  ma- 
terial. The  excavation  went  on  underneath  the  roof,  which, 
with  the  lines  of  piling,  formed  a  waterproof  working  space  for 
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the  workmen.  After  the  excavation  had  been  completed  under 
compressed  air  the  interior  of  the  tunnel  was  lined  with  concrete, 
the  end  bulkheads,  surplus  wood,  etc.,  removed,  leaving  a  rein- 
forced concrete  tunnel  tube.  The  entire  work  was  completed 
under  the  very  low  air  pressure  of  10  pounds  per  square  inch. 

In  this  system  of  tunnel  construction  any  shape  desired  may 
be  given  to  the  cross  section,  also  any  combintion  of  metal  tubes 
and  concrete,  either  plain  or  reinforced,  can  be  employed.  A 
twin  double  track  tunnel  may  be  built  as  readily  as  a  single  tube, 
and  such  a  double  track  tunnel  built  as  a  single  tube  would  pos- 
sess materially  increased  rigidity  and  resistance  to  vibration  under 
passing  trains.  This  system  also  permits  a  much  more  rapid 
rate  of  working  than  is  possible  with  other  methods  and  provides 
ample  opportunity  for  any  kind  of  foundation  desired  underneath 
the  structure. 

One  of  the  disadvantages  of  this  method  of  construction  is 
the  excessive  weight  of  the  cast  iron  tunnel  seginents  which  have 
to  sustain,  in  this  method  of  construction,  tensile  stresses  for 
which  they  are  not  perfectly  adapted  and  which  require,  there- 
fore, an  excess  weight  of  material.  To  obviate  these  tensile 
stresses  to  some  degre  it  is  necessary  that  the  false  floor  be  made 
exceedingly  heavy.  In  addition  the  design  of  the  section  for  a 
double  track  tunnel  is  such  as  to  entail  a  considerable  excess  of 
concrete.  To  obviate  these  disadvantages  and  to  utilize  as  well 
the  known  advantages  of  steel  in  all  classes  of  building  construc- 
tion the  design  shown  in  Fig.  8  has  been  proposed  by  the  Car- 
negie Steel  Company.  This  design  is  for  the  construction  of  a 
subway  boulevard  60  feet  wide  having  a  central  column  adjacent 
to  which  run  two  street  car  tracks  separated  from  the  roadways 
by  ornamental  railing.  This  tunnel  can  be  constructed  after  the 
McBean  system  by  driving  wooden  side  sheeting,  or  steel  sheet 
piling,  building  the  steel  and  concrete  roof  on  pontoons  and  float- 
ing into  position.  Excavation  can  then  be  made  in  perfect  safety 
and  convenience  under  the  roof,  which  is  connecied  by  a  water- 
proof metallic  seal  to  the  sheet  piling.  The  foundation  for  the 
tunnel  will  be  constructed  on  round  timber  piles  driven  with  float- 
ing equipment  at  convenient  intervals  across  the  tunnel  site.  The 
center  piles  should  be  longer  than  the  others  in  order  to  allow 
the  crown  of  the  tunnel  roof  to  rest  upon  them  during  construe- 
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tion.  The  steel  work  is  fii^ured  for  vertical  stresses  only ;  hori- 
zontal stresses  will  pass  through  the  concrete  and  be  resisted 
thereby.  Girders  would  be  shipped  in  two  pieces  and  in  erection 
would  be  riveted  together  over  the  columns  and  to  the  18"  dis- 
tributing beams  at  their  ends.  They  will  then  be  assembled  in 
sections  and  fastened  together  by  chains  from  one  end  of  one 
girder  to  the  opposite  end  of  the  next  so  as  to  prevent  separating 
when  lowered  into  position.  These  chains  are  figured  for  about 
88000  pounds  thrust  in  the  girder  and  are  to  be  connected  by 
clevises  to  i"  plates  between  the  girders  and  the  distributing 
beams.  This  wuU  cause  the  girders  to  act  as  arches  during  erec- 
tion. After  the  sections  are  lowered  into  their  position  and  the 
working  chamber  opened  it  will  be  desirable  to  excavate  the 
center  portion  to  put  in  grillage  and  columns  before  the  side 
portions  are  removed.  In  order  to  cut  down  the  amount  of  con- 
crete required  it  is  placed  after  the  manner  of  fioor  arches  in 
buildings.  The  estimated  weight  of  the  steel  required,  including- 
the  columns,  the  girders,  the  grillage,  etc.,  is  7900  pounds  per 
running  foot. 

The  Closed  Caisson  and  Dredging  Method.    A  somewhat 
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Figure  9. 
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similar  method  of  construction  has  been  followed  in  the  tunnel 
crossing  under  the  Seine  River  by  Line  No.  4  of  the  Metropolitan 
Railway  of  Paris.  The  total  length  of  the  tunnel  is  3584  feet,  of 
which  2038  feet  were  driven  by  the  shield  method,  1320  feet  by 
the  submerged  caisson  and  226  feet  by  the  freezing  process.  The 
tunnel  is  lined  with  cast  iron  segments  and  the  same  method  of 
lining  pertains  through  the  shield  driven  tunnels,  the  length  built 
by  the  freezing  process  and  that  built  by  the  caisson  method. 
Three  caissons,  as  shown  in  Fig.  9.  were  sunk  end  to  end  to  form 
the  crossing  of  the  main  stream,  two  others  to  form  the  crossing 
of  a  smaller  branch,  while  three  were  sunk  to  form  each  of  the 
two  stations. 

The  three  river  caissons  were  118,  126  and  142  feet  long  re- 
spectively and  the  two  caissons  for  the  smaller  crossing  were  each 
66  feet  long.  The  caissons  were  made  of  structural  steel  ribs 
braced  together  by  longitudinal  framework  consisting  of  heavy 
I-beams  and  short  members  made  of  steel  angles.  The  frames 
were  continued  below  the  elevation  of  the  floor  to  form  the 
working  chamber  beneath  the  caisson.  The  entire  framework, 
including  the  ends,  was  covered  with  steel  plates  so  that  when 
finished  the  caissons  had  flat  sides  and  ends  and  an  elliptical  top. 
After  erection  the  caissons  were  launched  and  towed  into  posi- 
tion between  pile  stagings,  which  served  the  double  purpose  of 
guiding  their  descent  and  forming  a  working  platform.  Previous 
to  this  sinking  the  portion  of  the  river  bed  to  be  occupied  by  the 
caisson  had  been  leveled  by  dredging.  Once  in  position  the  cast 
iron  segments  were  erected  within  the  framework  and  the  an- 
nular space  between  the  lining  and  the  shell  filled  with  concrete, 
gradually  sinking  the  caisson  to  the  river  bottom.  As  the  sink- 
ing progressed  the  working  shafts  were  placed  in  position,  air 
pressure  applied  and  the  excavation  proceeded  with  underneath 
the  cutting  edge  of  the  caisson.  No  special  difficulty  was  ex- 
perienced in  sinking  the  caisson  aside  from  the  hardness  of  the 
material  which  had  to  be  broken  up  by  blasting.  A  space  was 
left  between  the  successive  caissons  of  about  5  feet  and  it  was 
proposed  to  close  this  space  by  building  in  a  section  of  lining  and 
steel  envelope. 

A  similar  method  was  followed  in  the  construction  of  the 
subaqueous  portion  of  the  Detroit  River  Tunnel,  of  the  Michigan 


Tunnels,  Particularly  Subaqueous. 


89 


^ec/^/0/7  f/?rouo/?  7i/r?/7£/.    -5ecf/o/7  f/?roi/a/7  Tube 


l^isfure  10. 


Central  Railroad,  2622^^  feet  in  length.  The  construction 
adopted  was  to  build  the  entire  length  in  ten  sections  of  riveted 
twin  tubes  23'  4"  in  diameter  built  on  shore,  floated  into  position 
and  sunk  with  the  aid  of  air  cylinders  to  position  on  a  steel  gril- 
lage with  alignment  beams  laid  in  a  dredged  trench  with  a  maxi- 
luum  bottom  width  of  48  feet  and  a  depth  of  32  feet,  one  such 
grillage  coming  at  each  joint.  The  arrangement  of  the  com- 
pleted tube  and  the  steel  frame  is  shown  in  Fig.  10.  The  steel 
tubes  were  made  of  ^"  plates  with  caulked  lapped  joints  having 
double  rows  of  ^"  rivets.  The  exterior  of  each  tube  was  rein- 
forced with  transverse  vertical  diaphragms  12  feet  apart  made 
with  y%'  plates  reinforced  by  pairs  of  3^"x3V2"  angles  on  the 
outer  edges.  The  shape  of  the  plate  conformed  to  the  cross  sec- 
tion of  the  concrete  jacket,  the  lower  edge  being  horizontal  to 
serve  as  a  cradle  supporting  the  tubes  on  the  steel  grillage  in  the 
trench.  Intermediate  between  the  diaphragms  were  inside  3"x3" 
flange  angles  with  connections  for  twelve  i"  adjustable  radial 
rods  connected  to  a  center  ring  to  provide  interior  bracing  and 
to  prevent  deformation  in  handling.  Before  launching  each  end 
of  each  tube  was  temporarily  closed  with  a  timber  bulkhead  tak- 
ing bearing  against  zV^'^V'A"  imier  flange  angles  of  the  tube.  A 
pair  of  tubes  262^  feet  long  altogether,  weighing  about  550 
tons,  were  launched  transversely  and  floated  into  position  between 
TOWS  of  guide  piles  about  30  feet  each  side  of  the  center  line  of 
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the  tunnel.  Each  tube  was  equipped  with  two  horizontal  steel 
air  cylinders  about  lo  feet  in  diameter  and  60  feet  long  tempor- 
arily secured  with  adjustable  chains  to  cradles  in  the  diaphragms, 
as  indicated  in  the  general  elevation. 

The  upper  end  of  the  trench  in  which  the  steel  tubes  lie 
was  excavated  by  a  dipper  dredge  and  the  lower  part  by  a  clam 
shell  dredge  provided  with  a  specially  designed  clam  shell  bucket. 
The  bottom  was  approximately  leveled  and  the  steel  grillages 
sunk  into  approximately  accurate  position  to  receive  the  steel 
tubes.  After  the  tubes  had  been  centered  over  the  grillages  they 
were  sunk  into  position  by  opening  inlet  valves  in  the  lower  part 
of  the  bulkheads  and  outlet  valves  in  the  upper  parts ;  water  en- 
ters through  the  former  causing  the  tubes  to  sink  slowly.  Enough 
water  was  admitted  to  sink  the  tubes  below  the  surface  until  the 
air  cylinders  on  top  commenced  to  be  submerged,  maintaining" 
the  tubes  in  a  horizontal  position  and  preventing  them  from  sink- 
ing further  until  their  buoyancy  was  overcome.  They  were  thus 
maintained  in  an  even  balance  and  gradually  lowered  to  the  bot- 
tom under  perfect  control  without  danger  of  severe  stresses  or 
distortion.  After  the  sections  were  sunk  and  adjusted  to  exact 
position  concrete  was  filled  beneath  and  around  the  tubes,  form- 
ing a  monolith  concrete  structure  in  which  are  two  steel  lined 
tubes  23'  4"  inside  diameter.  This  concrete  is  deposited  under 
water  through  steel  tremies  in  an  outside  form  with  vertical  walls, 
between  which  and  the  sides  of  the  dredged  trench  the  space  was 
backfilled.  After  the  outside  concreting  was  in  place  the  tubes 
were  lined  with  concrete  20"  in  thickness. 

The  underlying  principles  of  the  construction  are  as  fol- 
lows : 

The  steel  shell  serves  first  as  a  form  for  confining  the  out- 
side concrete  deposited  through  the  water  and  later  forms  a  per- 
fect waterproofing  for  the  completed  tunnel.  The  outside  con- 
crete is  of  sufficient  dimensions  and  strength  to  resist  hydrostatic 
pressure  when  the  water  inside  the  steel  tubes  is  pumped  out  in 
order  to  enable  workmen  to  go  inside  and  construct  the  tunnel 
proper  without  the  employment  of  compressed  air.  The  outside 
concrete  fills  up  all  depressions  and  irregularities  in  the  bottom 
of  the  tunnel  trench  and  makes,  so  to  speak,  its  own  bed.     This 
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will  eliminate  any  tendency  to  settlement  after  the  tunnel  is  com- 
pleted and  in  use,  and  if  the  bottom  has  a  tendency  to  yield  or 
settle,  it  will  do  so  wdiile  the  outer  concrete  is  being  deposited 
rather  than  after  the  tunnel  is  completed.  The  tunnel  proper, 
which  is  built  inside  of  the  steel  shell  and  the  outer  concrete  cas- 
ing, is  of  sufficient  strength  to  resist  all  loads,  whether  hydros- 
tatic, static  or  live,  which  may  come  upon  it.  It  can  be  built  in 
long  sections  at  a  time  and  under  a  strict  and  reliable  system  of 
inspection. 

The  Shield  Method.  The  construction  of  subaqueous 
tunnels  of  large  extent  through  soft  materials  under  the  beds  of 
streams  without  removal  of  the  cover  has  been  made  possible  by 
the  shield  method  in  connection  with  the  use  of  compressed  air 
and  metallic  tunnel  lining.  It  has  succeeded  where  attempts  to 
tunnel  by  ordinary  mining  methods  with  or  without  compressed 
air  and  with  the  use  of  brick  lining  have  failed.  Consequently  it 
may  be  looked  upon  as  the  most  perfect  method  of  subaqueous 
tunnel  construction. 

History.  The  shield  method  of  driving  subaqueous  tun- 
nels was  invented  by  Mark  Isambard.  Brunei.  This  remarkable 
engineer,  born  in  Brittany,  educated  for  the  ministry,  trained 
alike  in  seamanship,  surveying,  architecture,  timber  production 
and  manufacture,  inventor  of  shoemaking  machinery,  improved 
copying  pens,  methods  of  polishing  tin  foil,  etc.,  etc.,  applied  to 
the  construction  of  the  Thames  River  Tunnel  the  best  of  his  skill 
and  experience,  and  did  what  the  best  engineers  of  his  day  could 
not  do.  The  tunnel  was  first  proposed  in  1798  by  Ralph  Dodd, 
but  abandoned.  In  1804  under  act  of  Parliament  a  tunnel  from 
Rotherhithe  to  Limehouse  was  begun  when  a  shaft  11  feet  in 
diameter  was  sunk  42  feet  with  a  view  to  the  commencement  of 
the  horizontal  excavation.  Work  w'as  soon  suspended,  to  be 
resumed  with  a  diameter  of  8  feet  in  1807  by  the  Cornish  engi- 
neer, Trevithick,  and  a  small  heading  carried  923  feet,  or  to 
within  150  feet  of  tthe  opposite  shore.  Trevithick  then  made  an 
opening  in  the  top  of  the  heading  to  test  the  alignment  with  the 
result  that  he  and  his  party  were  almost  drowned,  the  heading 
was  filled  up  and  the  work  abandoned.  After  various  plans  had 
been  proposed  for  the  construction  of  the  tunnel  it  was  taken  up 
in  1824  by  Brunei,  who  sunk  a  new  shaft  of  brick  work  50  feet 
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in  diameter,  42  feet  high  and  3  feet  thick,  built  on  a  metal  cutting 
edge  bodily  into  the  ground  by  what  are  now  called  caisson 
methods.  From  this  shaft  he  proceeded  with  the  tunnel,  which, 
when  completed,  was  a  brick  structure  38  feet  by  22'  6"  enclosing- 
two  horseshoe  shaped  tubes  16'  4"  high  by  13'  9"  wide  separted 
by  a  3'  6"  brick  wall,  pierced  occasionally  with  openings.  The 
shield  was  placed  in  position  by  January  i,  1826.  It  consisted  of 
12  great  frames  22  feet  high  and  3  feet  wide,  made  of  cast  iron 
with  a  cutting  edge  top  and  bottom  and  divided  into  three  stories, 
thus  presenting  36  cells  or  working  platforms  both  front  and 
back  for  the  workmen,  namely  the  miners,  by  whom  the  ground 
was  cut  down  in  front  and  the  bricklayers,  who  simultaneously 
with  the  advance  of  the  shield  placed  the  brickwork  of  the  fin- 
ished structure.  The  leaves  of  the  shield  were  advanced  by  pow- 
erful screw  jacks,  and  the  vertical  face  was  protected  by  hori- 
zontal poling  boards  wdiich  could  be  handled  separately  and  pushed 
forward  as  the  ground  was  excavated.  The  water  broke  in  sev- 
eral times,  impeding  the  work,  to  be  stopped  by  bags  of  clay 
dumped  into  the  chasm  ;  financial  conditions  also  interfered  to 
delay  the  completion  until  1843,  but  the  shield  was  a  success  from 
the  start.  It  embodied  all  the  fundamentals  of  the  modern  type 
except  the  tail  tube,  which  came  in  use  with  tunnels  of  circular 
form. 

The  annular  shield  and  cast  ircjn  lining  were  first  used  by 
James  Henry  Greathead.  Greathead  was  born  in  Grahamstow-n. 
Cape  Colony,  on  August  6,  1844,  came  to  England  in  1859  and  in 
1864  became  a  pupil  of  P.  W.  Barlow,  through  whom  he  became 
acquainted  with  the  shield  method  of  tunneling.  Barlow  had  a 
strong  belief  in  the  shield  and  was  the  author  of  a  scheme  to 
facilitate  London  traffic  by  the  construction  of  underground  rail- 
roads running  in  cast  iron  tubes  built  with  its  aid.  To  show  what 
the  method  could  do  it  was  resolved  to  make  a  subway  under  the 
Thames  near  the  Tower,  but  the  trouble  encountered  by  Brunei 
in  the  Thames  Tunnel  made  engineers  hesitate  to  undertake  the 
subway,  though  it  was  of  much  smaller  dimensions — 6'  7"  in 
diameter  (some  say  8'  o").  At  this  juncture  Greathead  offered 
to  take  the  contract  and  he  successfully  carried  it  through  with- 
out resort  to  the  use  of  compressed  air,  which  Barlow  in  1867 
suggested  might  be  employed  in  water  bearing  strata.     In  1884 
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Parliament  authorized  the  construction  of  the  City  and  vSouth 
London  Railway,  to  be  worked  by  the  Hallidie  system  of  cable 
traction.  This  was  begun  in  1888  and  the  tunnel  was  driven  by 
means  of  the  Greathead  shield,  compressed  air  being  used  in 
water  bearing  strata  when  necessary.  During  the  progress  of  the 
work  electric  traction  became  so  far  developed  as  to  be  superior 
to  cables  and  when  the  line  was  opened  it  was  an  electric  one. 
The  railroad  is  31-6  miles  long  entirely  underground  and  con- 
sists of  two  10'  6"  cast  iron  lined  tunnels  substantially  parallel 
to  each  other,  which  converge  into  a  single  tunnel  at  the  ter- 
minal. 

Where  Barlow  got  the  idea  of  lining  tunnels  with  cast  iron 
does  not  appear.  It  is  significant  that  coal  mine  shafts  have  been 
lined  with  cast  iron  tubbing  rings  for  more  than  50  years,  and 
it  is  more  than  likely  that  their  use  in  tunnels  is  the  application  to 
horizontal  passages  of  a  method  of  construction  long  approved 
by  English  and  European  practice  in  sinking  deep  shafts  through 
soft  and  water  bearing  strata  under  ditificult  conditions,  and  is 
but  another  proof  of  our  preposition  that  tunneling  is  essentially 
a  mining  operation. 

Compressed  air  was  first  used  in  the  United  States  in  1880 
by  D.  C.  Haskin  in  the  Hudson  River  Tunnel,  where  an  attempt 
was  made  to  drive  a  double  track  tunnel  through  the  mud  and 
silt  with  a  pilot  tube  6'  6"  in  diameter  advanced  30  to  40  feet 
ahead  of  the  main  tunnel,  to  form  a  iirm  support  for  the  iron 
plates  of  the  latter  by  means  of  radial  screws.  Compressed  air 
at  a  pressure  of  20  pounds  per  square  inch  prevented  the  weight 
of  silt  and  water  from  crushing  the  plating  and  flowing  into  the 
tunnel. 

Where  open  gravel  or  running  sand  heavily  charged  with 
water  are  met  a  diaphragm  must  be  fitted  to  the  shield.  ]\Iallet 
proposed  in  1858  to  carry  in  this  way  a  tunnel  under  the  English 
Channel.  The  pneumatic  shield  designed  by  Sir  Benjamin  Baker 
is  the  outcome  of  this  idea.  His  shield  is  supported  against  ex- 
ternal pressure  by  girders  6  feet  apart.  Horizontal  shelves  of 
steel  plates  with  cutting  edges  are  spaced  about  4  feet  apart,  and 
the  face  of  the  shield  is  closed  by  vertical  plates,  slides  and  doors, 
so  as  to  admit  the  materials  being  excavated,  while  the  com- 


94  Proceedings  Railway  Club  of  Pittsburgh. 

presesd  air  prevents  the  influx  of  water.  Where  firm  clay  is 
met  the  shield  plates  may  be  unbolted.  When  sufficient  material 
has  been  excavated  the  shield  is  advanced  by  hydraulic  pressure 
and  the  lining  built  under  the  tail  of  the  shield.  The  Blackwall 
Tunnel,  31 16  feet  long  and  24'  3"  inside  diameter,  built  in  1892 
to  1897,  was  built  with  a  shield  28'  8"  outside  diameter,  19'  6" 
long,  with  bulkheads,  movable  shutters  and  other  important  fea- 
tures embodied  in  Mr.  Baker's  design.  The  shield  was  pushed 
ahead  by  twenty-eight  lOO-ton  hydraulic  jacks  abutting  against 
the  cast  iron  lining,  wdiich  was  placed  in  position  by  two  hydrau- 
lic erectors.  This  type  of  shield  is  that  used  on  the  Pennsylvania 
Railroad  Tunnels  into  New  York  City. 

A'arious  plans  have  been  suggested  for  the  removal  of  the 
material  in  front  of  the  shield.  Mr.  Greathead  would  effect  it  by 
a  closed  current  of  water  carrying  the  stuff  through  the  shield 
from  front  to  back.  In  part  of  the  Hudson  Tunnel  work  the 
shields  were  driven  through  mud  and  silt,  plowing  it  aside. 

The  first  American  subaqueous  tunnel  constructed  and  com- 
pleted by  the  shield  method  was  the  St.  Clair  under  the  St.  Clair 
River  at  Sarnia,  luiilt  inside  a  cast  iron  lining,  under  Joseph  Hob- 
son,  Chief  Engineer,  Grand  Trunk  Railroad.  The  shields  were 
21'  6"  in  diameter  and  15'  6"  long,  made  of  i"  steel  plates  stif- 
fened by  five  diaphragms  dividing  it  into  12  cells.  There  were  24 
hydraulic  jacks,  each  capable  of  125  tons  pressure,  but  the  total 
power  used  did  not  exceed  1800  tons.  Each  lining  ring  is  18" 
long,  made  up  of  13  segments  and  a  key.  Each  segment 
weighs  1050  pounds  and  the  total  weight  of  the  cast  iron  lining 
is  27000  tons. 

Parts  of  the  Shield.  It  will  be  noted  from  the  discussion 
that  the  construction  of  the  shield  varies  somewhat  in  accordance 
with  the  character  of  the  work  under  construction.  The  Brunei 
shield  was  rectangular  in  form  to  conform  to  the  outline  of  his 
tunnel  section.  jModern  subaqueous  tunnels  are  usually  circular 
in  order  to  get  the  benefit  of  the  full  strength  of  the  circular 
form  of  section.  This  explains  to  some  degree  why  the  circular 
form  is  better  adapted  also  to  the  shield. 

The  system  of  tunnels  under  the  North  and  East  Rivers, 
by  which  the  Pennsylvania  Railroad  gains  access  to  New  York 
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City  and  Loni^  Island,  is  the  g'reatest  piece  of  subaqueous  tunnel 
construction  ever  attempted.  The  length  of  the  work  and  dif- 
ferent conditions  naturally  to  be  expected  required  careful  con- 
sideration in  the  design  of  the  tunnel  shields,  air  chambers,  etc. 
The  contractors  for  the  North  River  Tunnels  were  the  O'Rourke 
Engineering'  Constructing  Company,  and  for  the  East  River 
Tunnels  S.  Pearson  &  Sons,  Inc.  The  latter  contractors  had  built 
the  Blackwall  Tunnel  in  London  by  the  use  of  a  shield  patterned 
after  the  design  of  Sir  Benjamin  Baker's.  The  Chief  Engineer 
on  the  North  River  Tunnels  was  ]\Ir.  Charles  ]\I.  Jacobs,  who  had 
been  Chief  Engineer  of  the  old  Hudson  River  Tunnel  and  also  of 
the  other  tunnels  projected  and  built  under  the  Hudson  River. 
The  forms  of  the  shields  used  in  the  North  River  Tunnels,  there- 
fore, varied  somewhat  from  those  used  by  Pearson  in  the  East 
River  Tunnels.  The  essential  features,  however,  were,  of  course, 
the  same.  The  Figs.  11  and  12  show  the  front  and  back  of  the 
shield  used  on  the  North  River  Tunnels.  The  external  diameter 
of  the  shield  was  23'  6^/4" ;  its  length  15'  2^".  The  skin  of  the 
shield  was  made  up  of  three  steel  plates  j^",  -/s"  and  ^^"  respec- 
tively, making  a  total  thickness  of  2^^",  thus  leaving  an  inch 
space  all  around  between  the  tail  of  the  shield  and  the  tunnel  lin- 
ing. The  tail  of  the  shield  overlapped  the  lining  a  maximum  of 
6'  4^4"  during  ordinary  working  and  a  minimum  of  2  feet  during 
the  operation  of  taking  out  any  rams  for  repairs.  This  overlap 
also  permitted  the  removal  of  any  segment  which  might  be  frac- 
tured during  the  process  of  shoving  the  shield  against  it  without 
exposing  the  dangerous  ground. 

The  essential  parts  common  to  all  large  shields  operating" 
under  compressed  air  are  as  follows : 

1.  The  Cutting  Elx;e — Usually  made  of  cast  steel  riveted 
to  the  shield  skin  and  braced  against  the  first  diaphragm  by 
structural  steel  brackets. 

2.  The  Workinc.  Platforms: — Extending  out  under  the 
cutting  edge  for  use  of  workmen  in  excavating,  forepoling,  etc. 
These  platforms  are  usually  fixed.  In  the  North  River  Tunnel 
shield  there  were  eight  of  these  platforms  which  could  be  extend- 
ed 2'  9"  in  front  of  the  shield  by  means  of  hydraulic  rams,  inde- 
pendent of  the  shoving  rams,  and  when  extended  were  strong- 
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enough  to  carry  a  load  of  7900  pounds  per  square  foot,  this  being 
<>quivalent  to  the  maximum  combined  head  of  muck  and  water. 
These  sliding  platforms  were  conceived  by  Air.  James  Forgie 
in  1894  and  first  adopted  in  1895  under  the  direction  of  Mr. 
(^reathead  on  the  shield  of  the  23-foot  internal  diameter- tunnel 
of  the  Waterloo  and  City  Railway,  London.  They  were  used  in 
America  in  1903  in  the  shield  of  the  South  Tunnel  of  the  Hudson 
&  Manhattan  Railroad  Compan}'. 

3.  The  Hydraulic  Rams.  The  rams  of  the  North  River 
Tunnel  shield  were  24  in  number  with  a  net  diameter  of  8^"  and 
a  stroke  of  38",  and  w^ere  designed  for  a  minimum  pressure  of 
2000  pounds  per  square  inch,  a  maximum  pressure  of  50(X) 
pounds  and  a  test  i)ressure  of  6000  pounds.  The  average  work- 
ing pressure  was  3500  pounds  per  square  inch.  The  forward 
pressure  of  one  ram  under  a  maximum  pressure  of  5000  pounds 
])er  square  inch  was  275000  pounds  ;  total  pressure  3300  tons. 
The  rams  were  made  subject  to  individual  control  so  that  differ- 
ential pressure  might  be  applied  around  the  shield  under  the 
varied  conditions  encountered,  the  worst  situation  probably  being 
the  case  of  a  tunnel  half  in  rock  and  half  in  soft  material.  In 
the  East  River  Tunnel  shields  there  were  27  rams,  9"  diameter, 
3  feet  stroke,  tested  to  9000  pounds  per  square  inch. 

4.  The  Diaphrams  and  Bulkheads.  The  North  River 
shield  had  only  one  transverse  bulkhead ;  no  air  locks  or  other 
provisions  for  maintaining  higher  face  pressure  and  no  material 
shoots  or  any  discharges  other  than  the  nine  openings  fitted  with 
doors.  The  East  River  shields  were  divided  into  nine  pockets 
by  two  vertical  diaphragms  and  two  horizontal  floors,  and  in  ad- 
dition to  the  two  vertical  diaphragms  there  were  two  transverse 
l^ulkheads  completely  closing  the  shield  except  for  openings  made 
for  doors  and  muck  shoots.  The  object  of  these  two  bulkheads 
was  to  maintain  differential  air  pressure.  By  closing  the  doors 
of  the  forward  bulkhead  air  could  be  pumped  into  the  shield  at  a 
higher  pressure  than  the  pressure  in  the  tunnel.  The  two  trans- 
verse bulkheads  also  gave  the  shield  an  added  stiffness.  Great 
difficulty  with  this  feature  would  have  occurred  in  material  com- 
])Osed  part  of  rock  and  part  of  quicksand  and  the  small  reservoir 
of  air  contained  in  the  shield  would  have  caused  great  variation 
of  pressure  in  the  event  of  blows  and  flooding  would  have  been 
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frequent.  As  the  maximum  pressure  in  the  East  River  Tunnels 
was  only  37  pounds  per  square  inch,  this  refinement  of  dia- 
phragms and  bulkheads  proved  unnecessary  and  some  of  the  ma- 
terial was  cut  out  in  order  to  permit  more  speedy  operations. 

5.  The  Tail.  The  Brunei  shield  had  floors  in  front  for 
the  use  of  the  miners  and  at  the  back  for  the  use  of  the  brick- 
layers, and  the  brick  lining  was  placed  as  the  shield  advanced. 
It  is  apparent  that  there  is  always  a  possibility  of  the  flowing  of 
material  and  the  dripping  of  water  into  the  tunnel  through  the 
space  between  the  end  of  the  shield  and  the  lining.  The  tail  in 
the  modern  shield  avoids  this  difficulty  by  at  all  times  extending 
over  two  or  three  lining  rings,  which  are  erected  within  the  tail 
itself.  The  space  between  the  lining  and  the  shield  being  only 
i",  very  little  chance  of  material  entering  therein  is  aft"orded,  and 
this  is  to  be  looked  upon  as  one  of  the  elements  of  large  import- 
ance in  subaqueous  tunnel  construction  and  an  evidence  of  the 
farsightedness  of  Sir  Benjamin  Baker. 

6.  The  Erector.  The  weight  of  one  ring  of  tunnel  lining 
in  the  North  River  Tunnel  was  23737  pounds,  or  an  average  of 
more  than  a  ton  per  segment.  They  were,  therefore,  erected, 
as  is  common  in  modern  tunnel  practice,  by  means  of  an  erector 
mounted  on  the  shield  itself  and  consisting  of  a  box  shaped  frame 
mounted  on  a  central  shaft,  wdiich  revolved  in  bearings  attached 
to  the  shield.  Inside  of  this  frame  w-as  a  differential  hydraulic 
plunger  4"  and  3"  diameter  and  48"  stroke.  To  the  plunger  head 
were  attached  two  channels  which  slide  inside  the  box  frame  and 
to  the  projecting  ends  of  which  was  attached  the  grip.  At  the 
opposite  end  was  a  counterweight  which  balanced  part  of  the 
weight  of  the  tunnel  segment.  The  erector  in  the  North  River 
Tunnel  was  revolved  by  two  single  acting  rams  fixed  horizontally 
to  the  back  of  the  shield,  and  with  the  single  erector  six  rings 
of  tunnel  lining  have  been  put  in  in  eight  hours.  The  East  River 
Tunnel  differed  from  the  North  River  Tunnel  in  having  two 
erectors  moving  about  an  angle  of  236  degrees  each.  The  erector 
in  the  North  River  Tunnel  was  operated  under  1000  pounds  per 
square  inch  pressure. 

The  total  weight  of  the  North  River  Tunnel  shield  was  fully 
200  tons;  of  the  East  River  Tunnel  shield  185  tons. 
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Rate:  of  Progress.  The  rates  of  progress  in  subaqueous 
tunnel  practice  vary,  of  course,  with  conditions.  The  record  for 
the  United  States  seems  to  have  been  made  in  the  construction 
of  the  South  Tunnel  of  the  Hudson  &  iManhattan  Railroad  Com- 
pany, where  large  use  was  made  of  the  method  of  advancing  by 
closing  the  shield  doors  and  shoving  ahead  in  the  soft  silt  and 
mud  without  excavation,  as  much  as  62  feet  being  done  in  24 
hours  and  348  feet  in  a  single  week.  The  entire  length  of  the 
South  Tunnel  was  5100  feet.  It  was  excavated  in  334  actual 
working  days  at  an  average  rate  of  15.3  lineal  feet  per  day.  The 
four  Long  Island  shields  in  the  East  River  Tunnels,  Pennsylva- 
nia Railroad  Company,  excavated  4195  lineal  feet  in  120  days, 
at  an  average  rate  of  8.74  feet  per  day  for  a  shield. 

The  most  serious  difficulty  encountered  in  the  shield  method 
of  construction  comes  from  falls  of  sand  from  the  face  and  from 
blowing  out  of  the  cover.  The  most  effectual  method  to  prevent 
these  blowouts  is  that  discovered  years  ago  by  Brunei  of  dump- 
ing clay  into  the  chasms  caused  by  the  inrush  of  material  and 
water,  though  something  can  be  done  by  heating  soft  material 
in  advance  of  the  shield  to  dry  it  out  and  make  it  more  stable. 

There  are  three  methods  of  excavation  usually  employed  in 
advance  of  the  tunnel.  The  ordinary  method  in  comparatively 
firm  ground  of  forepoling  ahead  and  of  excavating  from  the  plat- 
forms ;  the  pushing  aside  of  the  material  bodily  by  closing  the 
doors  in  the  tunnel  shield  and  forcing  ahead  with  hydraulic  jacks; 
also  that  of  sluicing  the  material  through  the  shield  mixed  with 
the  proper  proportion  of  water.  A  fourth  method  was  followed 
in  the  Rotherhithe  Tunnel  under  the  Tl.'mies,  which  was  opened 
to  traffic  on  June  12,  1908.  It  was  built  in  a  little  over  four  years, 
though  the  contract  allowed  5J<2  years  for  its  construction.  The 
tunnel,  30  feet  in  diameter,  was  driven  by  the  use  of  two  shields 
advanced  from  opposite  ends  of  the  tunnel.  One  of  these  was  5 
feet  shorter  than  the  other,  as  it  had  to  work  around  a  long 
curve  of  800  feet  radius.  The  longer  shield  was  built  of  cast 
steel  segments  60  in  number  in  three  rings,  the  segment  in  each 
ring  breaking  joints  with  those  in  the  next,  and  weighed  380 
tons.  The  front  portion  of  the  shield  was  provided  with  16 
working  compartments  by  three  vertical  and  three  horizontal  par- 
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titions,  and  the  tail  of  the  shield,  7'  3"  long,  was  built  up  of 
three  thicknesses  of  Y\"  plates  riveted  together.  The  shield 
was  advanced  by  40  rams  9"  in  diameter  with  3'  6"  stroke,  fitted 
with  small  internal  drawback  rams.  These  rams  exerted  a  pres- 
sure of  3  tons  per  square  inch,  or  about  6000  tons  in  all,  and  the 
lining  was  erected  by  two  hydraulic  erectors  consisting  of  the 
usual  arrangement  of  sluing  rack,  pinion  and  sliding  arm. 

From  borings  on  both  banks  it  was  thought  probable  that 
a  bed  of  clay  extended  across  the  river,  and  in  order  to  obtain 
definite  information  a  small  pilot  tunnel  was  driven  across  the 
river  in  advance  of  the  main  heading.  This  pilot  tunnel  was  12' 
6"  in  diameter,  lined  with  cast  iron,  the  top  being  2  feet  below 
'he  top  of  the  main  tunnel.  It  was  driven  with  a  shield  fitted 
with  a  rotary  excavator  of  the  pattern  introduced  by  the  con- 
tractors in  the  construction  of  several  of  the  London  tube  rail- 
ways and  in  general  resemblance  to  a  rotary  snow  plow.  The 
cutters  were  of  steel  and  when  the  cutter  head  revolved  scored 
concentric  curves  in  the  material  forming  the  face.  The  speaker 
lias  called  attention  several  times  to  the  resemblance  between 
sh^tft  sinking  by  approved  modern  European  methods  and  sub- 
n.qucous  tunnel  driving,  and  would  respectfully  suggest  that  this 
method  of  a  rotary  cutter  might  be  further  extended  and  that 
a  lari^c  size  subaqueous  tunnel  might  be  constructed  with  the 
bori;ig  machines  used  in  sinking  deep  shafts  through  water  bear- 
ing strata. 

Lining.  Since  the  days  when  Greathead  built  the  Tower 
Tunnel  practically  all  subaqueous  railroad  and  passenger  tunnels 
have  been  lined  with  cast  iron.  The  Thames  Tunnel,  built  by 
^>runel,  was  lined  with  brick  in  cement  by  bricklayers  who  placed 
ihem  directly  from  the  platforms  of  the  tunnel  shield.  The 
bricks  were  thus  laid  as  the  shield  advanced,  nevertheless  there 
was  always  an  unprotected  space  between  the  brick  lining  and 
the  shield  through  which  water  and  silt  might  pass  into  the  tun- 
nel. The  Severn  Tunnel  and  the  Mersey  Tunnels,  built  in  1873 
to  1886,  were  also  lined  with  brick  laid  in  cement,  but  these  two 
were  rock  tunnels — subfluvial  but  not  subaqueous. 

Apart  from  its  longitudinal  w^eakness  one  great  disadvan- 
tage in  brick  lining  is  the  necessity  for  centers  on  which  to  con- 
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struct  the  arches.  These  can  be  made  movable,  but  only  serve 
TO  crowd  space  already  well  filled  and  in  so  far  to  interfere  with 
the  progress  of  the  work.  In  some  cases,  however,  brick  lining 
is  most  desirable  and  w^ater  works  and  drainage  tunnels  are  prop- 
erly lined  that  way,  whether  driven  with  shield  or  without.  The 
Flushing  Tunnel  for  the  Gowanus  Canal  in  Brooklyn,  for  ex- 
ample, is  so  lined.  This  tunnel,  6270  feet  long,  is  circular  with  an 
inside  diameter  of  12  feet  and  is  lined  with  four  rings  of  brick 
laid  in  cement,  making  a  wall  16"  thick  at  all  points.  The  tunnel 
was  driven  from  two  headings  by  the  shield  method  under  com- 
pressed air  at  7  pounds  pressure.  Each  shield  was  15  feet  long 
and  14'  83/2"  in  diameter  and  weighed,  with  its  jacks,  etc.,  about 
55  tons.  The  length  of  the  shield  was  somewhat  more  than  is 
common  in  tunnels  of  approximately  the  same  diameter  and  the 
rear  end  projected  5'  io%"  behind  the  back  diaphragm  to  form 
a  tail  piece,  inside  which  the  brickwork  was  built.  The  shield 
was  equipped  with  fourteen  140-ton  Watson- Stillman  jacks  with 
automatic  drawbacks.  These  jacks  had  8^"  pistons,  36"  stroke 
and  reacted  against  a  heavy  cast  iron  ring  which  covered  the  en- 
tire face  of  the  brickwork  and  distributed  the  pressure  over  it. 
This  ring  was  attached  to  the  rams  of  four  of  the  jacks  and  when 
the  rams  were  drawn  back  after  making  a  shove,  they  carried 
the  ring  with  them.  The  centering  ribs  consisted  of  four  seg- 
ments of  two  4"x3"  angles  riveted  together  so  that  each  angle 
projected  a  foot  beyond  the  other  on  opposite  ends  to  allow  for 
joining  the  segments  together.  The  ribs  were  circular  and  both 
ribs  and  lagging  went  all  the  way  around.  The  bricklayers  laid 
the  lagging  up  to  the  spring  line  as  fast  as  they  laid  the  brick, 
and  this  protects  the  green  brickwork  from  damage  due  to  walk- 
ing upon  it.  The  usual  time  for  two  bricklayers  to  complete  a 
34"  ring  of  brickwork  was  4j'2  hours,  so  the  progress  of  the  tun- 
nel was  limited  to  the  rate  of  setting  the  brickwork.  The  average 
progress  of  each  shield  was  ii  feet  in  24  hours. 

Fig.  13  shows  the  cross  section  of  tunnel  and  detail  of  cast 
iron  lining  of  the  Pennsylvania  Railroad's  New  York  Tunnels. 
This  lining  is  of  the  usual  tube  type  as  developed  in  the  light  of 
experience  and  may  be  comsidered  as  the  embodiment  of  modern 
tunnel  practice.  In  addition  to  the  standard  cast  iron  lining,  cast 
steel  rings  of  the  same  dimensions  were  provided  for  use  in  a 
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short  stretch  of  the  tunnel  when  passing  from  rock  to  a  soft 
ground  foundation,  where  it  was  anticipated  that  unequal  settle- 
ment and  consequent  distortion  and  increase  in  stress  might  oc- 
cur. The  rings  were  30"  wide  and  composed  of  ii  segments  and 
a  key.  Each  segment  weighed  approximately  2020  pounds  and 
the  key  520,  the  total  weight  being  9102  pounds  per  lineal  foot 
of  tunnel.  Each  segment  is  stiffened  to  resist  the  back  pressure 
of  the  jacks  by  two  ribs  on  each  side.  These  ribs  do  not  come 
into  any  fixed  relation  to  the  rams,  but  the  ram  pressure  is  ap- 
plied through  the  heads  over  at  least  one  rib  at  any  possible  po- 
sition. 

Just  as  in  coal  mining  operations  the  size  of  mine  timbers  is 
fixed  by  judgment  and  experience,  so  the  thickness  and  form  of 
the  cast  iron  segments  seem  likewise  in  the  ultimate  analysis  to 
be  based  on  experience  rather  than  on  mathematical  calculation. 
The  lengths  of  the  rings  in  the  Tower  Subway  was  18",  in  the  St. 
Clair  Tunnel  18^4",  in  the  City  and  South  London  Railway  Tun- 
nel, 18",  19"  and  20",  in  the  Hudson  Tunnels  of  the  Hudson  & 
^Manhattan  Railroad  20"  and  24" ;  in  the  P)lackwall  Tunnel  the 
length  was  increased  to  30"  and  the  same  dimension  has  been 
followed  by  the  Pennsylvania  Railroad.  The  length  is  a  matter 
of  convenience.  The  longer  length  means  a  greater  shove  of  the 
shield,  less  time  spent  in  moving  equipment  and  consequently 
greater  economy  in  construction.  The  longer  length,  however, 
means  increased  weight  of  segments,  greater  thickness  for  the 
same  strength  and  heavier  erecting  equipment.  It  has  been  said 
the  thickness  is  a  matter  of  experience.  This  is  borne  out  by  the 
history  of  the  Hudson  River  Tunnels  of  the  Hudson  &  Manhattan 
Railroad.  The  cast  iron  lining  at  the  start  had  an  inside  diame- 
ter of  18'  2"  and  an  outside  diameter  of  19'  6"  ;  each  ring  was  20" 
wide,  composed  of  9  segments  and  a  key.  The  segments  were 
i%"  thick  in  the  web,  with  flanges  8"  deep  and  ij4"  thick,  and 
the  joints  w^ere  not  planed.  On  account  of  the  appearance  of 
serious  weakness  a  new  and  heavier  lining  was  substituted  after 
286  rings  were  in  place.  In  the  new  type  all  joints  had  planed 
faces,  the  ring  was  composed  of  ii  segments  and  a  key  and  the 
thickness  was  increased  to  i^"  with  9"  depth  of  flange.  380 
rings  of  this  type  were  placed  when  the  design  was  again 
changed  ;  the  depth  of  flanges  was  reduced  to  8"  again,  the  web 
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remained   i^"  thick,  but  the  flange  thickness  was  increased  to 

One  of  the  recommendations  of  the  cast  iron  segment  has 
been  the  cheapness  of  the  material  of  which  it  is  made.  This 
cheapness  is  offset  in  modern  practice  by  the  machine  work  on 
all  four  sides  necessary  to  provide  the  fineness  of  workmanship 
demanded  by  considerations  of  w^atertightness,  and  endeavors 
have  been  made  to  devise  some  means  to  avoid  it.  As  noted,  in 
the  first  Hudson  Tunnel  work  the  joints  were  not  faced  and  this 
probably  constituted  one  element  of  structural  weakness.  Henry 
Japp,  Managing  Engineer  of  S.  Pearson  &  Son,  Inc.,  has  covered 
by  letters  patent  a  pressed  steel  tunnel  segment  of  large  merit. 
Pressed  steel  equipment  has  not  yet,  however,  reached  the  devel- 
opment necessary  for  the  production  of  so  accurate  workman- 
ship, and  the  equipment  suitable  for  this  work  would  of  necessity 
be  heavy  and  expensive.  Moreover  the  segments  would  either 
need  to  be  short,  which  would  mean  more  time  in  erection,  or  if 
the  same  length  as  the  cast  iron,  would  need  to  be  stift"ened  by 
angle  iron  stiffeners  to  resist  the  ram  pressure. 

Structural  shapes  and  plates,  however,  are  the  logical  suc- 
cessors of  cast  iron  in  building"  construction  and  it  is  confidentlv 
believed  that  a  steel  segment  can  be  designed  economically  to  re- 
place the  cast  iron.  This  confidence  is  based  on  the  fact  that 
steel  is  a  material  of  universal  application  in  building  construc- 
tion, that  it  possesses  strength  and  stift'ness  and  has  been  em- 
ployed in  lining  mine  shafts  in  place  of  cast  iron  tubbing  and, 
therefore,  in  vertical  tunnel  construction  if  not  in  horizontal. 
Such  a  design  is  shown  in  Fig.  14  and  its  basis  is  worth  some  at- 
tention. The  tunnel  lining  is  subject  to  stresses  in  three  general 
directions — transversely  as  a  tube  to  resist  the  weight  of  super- 
incumbent material  under  hydrostatic  head,  longitudinally  as  a 
beam  under  bending  moments  due  to  inequalities  in  the  excava- 
tion, differences  in  material,  etc.,  and  longitudinally  also  as  a 
column  to  resist  compressive  stresses  due  to  the  back  pressure  of 
the  rams. 

Considered  as  a  thin  walled  tube  subject  to  a  uniformly  dis- 
tributed internal  pressure  which  would  tend  to  split  it  longitudi- 
nally, such  as  would  be  produced  by  a  weight  of  superincumbent 
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material  under  hydrostatic  pressure,  the  thickness  of  lining'  re- 
quired for  a  tunnel  20  feet  in  diameter  under  100  feet  hydrostatic 
head  would  be,  on  the  usual  assumptions  as  to  ultimate  tensile 
strength  with  a  factor  of  safety  of  4,  1.056"  for  cast  iron,  .44" 
for  wrought  iron  and  .^t,"  for  medium  steel;  with  a  factor  of 
safety  of  8,  2.1 12"  for  cast  iron,  .SS"  for  wrought  iron  and  .66" 
for  medium  steel. 

The  longitudinal  stresses  due  to  inequalities  in  settlement 
are  in  the  nature  of  the  case  indeterminate,  but  are  beyond  c[ues- 
tioii  small  in  comparison  with  those  due  to  the  hydrostatic  pres- 
sure applied  transverse])-.  They  are  resisted  by  the  bolts  con- 
necting the  tunnel  rings  and  it  appears  reasonable  that  if  the 
number  of  bolts  fixed  by  experience  in  the  cast  iron  lining  is 
ample,  it  will  not  be  necessary  to  use  more  in  the  steel.  More- 
over in  the  steel  the  stiffeners  extend  clear  across  the  segment 
and  lend  to  the  ring  their  tensik'  strength  and  stiffness,  wdiile  in 
the  cast  iron  lining  the  ribs  are  not  continuous  and  there  is  no 
strengthening  or  stift'ening  of  the  central  portion  of  the  seg- 
ment. 

The  buckling  of  the  sections  under  ram  pressure  may  be 
prevented  either  by  thickness  of  metal  in  the  webs  of  the  sec- 
tions or  by  the  use  of  stiff'eners,  it  being  understood  that  the 
packing  plates  which  are  placed  under  the  rams  will  be  of  suf- 
ficient area  to  produce  a  uniform  distribution  of  pressure  over 
the  web  or  stiffener.  With  the  web  secured  against  buckling 
the  resistance  up  to  the  elastic  limit  would  be  equal  to  the  fibre 
stress  multiplied  by  the  web  area.  The  ultimate-  shear  value  of 
medium  steel  may  be  taken  at  48000  pounds  per  square  inch, 
elastic  limit  50%  to  60%  of  the  ultimate.  On  the  basis  of 
50%  the  resistance  of  a  24"  channel  would  be  288000  pounds  if 
y^t"  thick,  360000  if  -"is",  432000  if  ^4".  If  stiff'eners  be  omitted 
the  safe  resistance  of  the  web  at  24000  pounds  against  buckling 
will  be  160400  pounds  if  ^"  thick,  241400  if  ^A" ,  322200  if  .)4". 
Inasmuch  as  the  maximum  forward  pressure  of  one  ram  in  the 
Pennsylvania  Railroad  Tunnels  was  275000  pounds,  it  will  be 
seen  that  if  stiff'eners  are  so  arranged  that  one  stiff'ener  at  least 
comes  under  each  ram,  Jj"  wel)  thickness  will  be  sufffcient,  and 
if  no  stiffeners  are  used,  the  steel  need  be  but  11-16"  thick;  and 
that,  therefore,  a  24"  channel  with  a  ^"  web  stiffened  by  heavy 
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angles  will  be  ample  construction  under  ordinary  conditions. 
The  same  conclusion  is  reached  from  the  fact  that  the  cast  iron 
lining  i^A"  thick  has  proven  satisfactory  in  a  number  of  tunnels 
and  it,  on  the  same  basis  of  calculation,  is  only  good  for  296600 
pounds.  The  elastic  limit  loads  are  used  in  this  calculation  as 
against  the  maximum  ram  pressure ;  the  working  pressures  and 
the  unit  stresses,  therefore,  are  much  less.  The  use  of  stiffeners 
also  strengthens  the  steel  segment  in  the  center,  where  the  cast 
iron  is  ^Yeak. 

Watertightxess.  Outside  the  mechanical  fit  of  the  cast 
iron  segments  watertightness  is  effected  by  methods  of  grouting 
and  caulking.  A  certain  proportion  of  the  segments  are  tapped 
with  1^2"  holes  closed  with  screw  plugs.  Through  these  grout 
is  forced  under  pressure  to  fill  the  space  between  the  lining  and 
the  excavation.  Care  has  to  be  taken  in  grouting  to  prevent  con- 
tact with  the  tunnel  shield,  as  the  filling  of  the  space  between  the 
lining  and  the  shield  will  cause  the  latter  to  freeze  fast  or  else 
impede  its  movements :  grout  behind  the  tail  of  the  shield  ma}- 
also  impede  progress  by  increasing  the  friction.  In  the  East 
River  Tunnel,  Pennsylvania  Railroad,  a  modified  quick  setting- 
natural  cement  manufactured  expressly  for  this  work  gave  the 
best  satisfaction.  Grouting  behind  the  lining  is  necessary  only  in 
firm  material  or  rock ;  in  silt  or  fine  sand  the  small  cracks  are 
soon  filled  with  the  silt  or  sand  and  further  passage  of  water  pre- 
vented. The  cla}-  l;)lanket  has  the  same  effect  when  in  contact 
with  the  lining. 

]\Iost  cast  iron  tunnel  linings  are  made  with  a  caulking  space 
usually  machined  on  their  outer  faces.  \\'here  two  rings  or  seg- 
ments bolt  together  these  spaces  form  a  continuous  groove,  which 
are  filled  with  caulking  material  driven  home  with  a  tool.  The 
rust  joint  mixture  of  iron  filings  and  sal-ammoniac,  in  the  pro- 
portions of  400  to  I  by  weight,  is  in  common  use  for  this  pur- 
pose. The  plan  approved  for  the  first  Hudson  River  Tunnel 
called  for  the  placing  of  strips  of  creosoted  wood  between  the 
longitudinal  flanges  of  the  segments.  In  the  East  River  Tunnels 
of  the  Xew  York  Rapid  Transit  Railway,  16'  8>4"  in  diameter 
with  22"  cast  iron  lining  rings,  the  joints  were  caulked  by  driving 
a  lead  strip  tightly  into  the  bottom  of  the  groove  and  filling  up 
the  rest  with  rust  joint  mixture.     Lead  wire  caulked  cold  was 
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also  used  in  the  East  River  Tunnels  of  the  Pennsylvania  Rail- 
road. 

Tunnels  are  built  with  and  without  concrete  lining.  In  the 
case  of  the  Pennsylvania  Tunnels  the  cast  iron  segments  were 
lined  with  concrete  to  insure  permanency,  to  strengthen  them 
further  against  outside  pressure  and  to  guard  against  accidents. 
This  concrete  was  placed  with  side  benches  to  keep  the  trains  in 
the  center  of  the  tunnel  in  case  of  accidents,  and  to  furnish  side- 
walks for  the  workmen  employed  in  track  and  tunnel  mainte- 
nance. 

Watertightness  may  be  effected  by  two  methods ;  first  by  a 
machine  shop  fit  of  the  segments  caulked  with  approved  rust 
joint  mixtures  assisted  by  exterior  grouting,  as  is  the  common 
practice,  or  second,  the  segments  may  be  fabricated  in  accord- 
ance with  bridge  shop  practice,  so  as  to  reduce  their  cost,  and 
lined  with  concrete  waterproofed  by  customary  methods,  assist- 
ance being  given  also  by  external  grouting.  Both  of  these  meth- 
ods are  allowed  for  in  the  design  of  the  steel  tunnel  lining.  What- 
ever method  of  watertightness  is  followed,  the  tunnel  segments 
should  be  rotated  in  erection  so  as  to  break  joints  and  to  prevent 
the  intersection  of  four  joint  lines  at  one  point  and  the  bolts  con- 
necting the  joints  should  all  be  drawn  up  tightly,  as  the  tight- 
ness of  the  joints  affects  the  watertightness  of  the  whole  struc- 
ture. 

The  advantages  of  steel  for  tunnel  lining  as  compared  with 
cast  iron  are  obvious.  Sections  of  the  same  size  and  strength  are 
much  lighter  and,  therefore,  more  economical  in  transportation, 
handling  and  erection.  Sections  of  the  same  weight  would  be 
longer  and  rings  can  be  assembled  with  fewer  pieces.  Rolling 
processes  being  much  more  perfect  than  casting,  machine  work 
may  be  dispensed  with  and  the  segments  made  by  ordinary  fabri- 
cating methods.  The  toughness  of  the  steel  obviates  breaking 
of  segments  due  to  uneven  movements  of  the  shield  and  the  ex- 
pense of  their  removal  and  replacement.  The  use  of  steel  per- 
mits also  the  use  of  field  rivets  and  in  consequence  the  making  of 
more  nearly  waterproof  joints  without  caulting.  Thirty  feet  of 
steel  lining  has  been  experimentally  installed  in  an  8'  8^^"  tunnel 
of  the  Hudson  &  ^Manhattan  Railroad.     It  is  confidently  expected 
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that  the  advantage  seen  in  erection  will  be  further  amplified  by 
service. 

Pile  Fouxdatioxs.  The  Pennsylvania  Railroad  plans  con- 
templated the  use  of  screw  piles  placed  through  special  bore  seg- 
ments to  sustain  the  tubes  at  points  of  low  stability  and  to  pre- 
vent the  tendency  of  the  tube  to  rise  by  reason  of  its  buoyancy. 
Only  one,  however,  seems  to  have  been  driven  as  an  experiment, 
as  experience  showed  they  were  not  necessary.  Foundation 
bents  were,  however,  placed  through  the  lining  in  the  reconstruc- 
tion of  the  East  River  Tunnel  of  the  Xew  York  Rapid  Transit 
Railway  through  the  fine  sand  region  some  1200  feet  long.  These 
foundation  bents  spaced  about  50  feet  apart  longitudinally  con- 
sist each  of  two  concrete-filled  tubular  steel  piles  20"  in  diameter, 
Yi"  thick  and  spaced  7'  o"  centers  transversely.  These  piles  were 
sunk  to  hardpan  or  rock  by  jetting  through  a  4"  pipe  embedded 
in  the  center  of  the  pile,  were  filled  with  concrete  while  being 
sunk  and  afterwards  were  capped  with  a  concrete  cradle  formed 
around  the  bottom  of  the  tunnel  shell.  The  bents  have  been  sunk 
to  depths  varying  from  10  to  50  feet,  the  jet  being  assisted  where 
necessary  by  hydraulic  jacks  butting  against  the  roof  by  means 
of  distributing  timbers.  The  whole  construction  is  one  of  the 
most  permanent  character  and  another  proof  of  the  wide  extent 
of  subaqueous  tunnel  construction. 

Tvmnel  construction  is  not  child's  play.  In  its  modern  extent 
it  demands  engineering  and  executive  ability  of  no  mean  order. 
Accurate  knowledge  of  geological  conditions  and  civil  engineer- 
ing skill  must  be  combined  with  large  mechanical  experience  and 
mastery  of  transportation  methods  to  produce  the  most  econom- 
ical and  permanent  results ;  above  all  is  there  a  place  for  rational 
use  of  the  modern  materials  of  construction. 

The  material  for  this  paper  has  been  drawni  largel}^  from 
the  issues  of  the  technical  press  for  the  last  five  years,  chiefly 
the  Engineering  News,  Engineering  Record  and  Engineering  and 
]\Iining  Journal.  Reference  has  also  been  had  to  D.  McN.  Stauf- 
fer's  ]\Iodern  Tunnel  Practice  and  to  the  description  of  the  Penn- 
sylvania Railroad's  Xew  York  Tunnels  in  the  September,  Octo- 
ber and  November,  1909,  issues  of  the  Proceedings  of  the  Amer- 
ican Societv  of  Civil  Engineers.     The  author  claims  no  original- 
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itv  for  the  material ;  it  has  been  his  purpose  to  sort,  classify  and 
digest  for  the  use  and  guidance  of  any  master  tunnel  builder  who 
mav  come  after  him.  Perhaps  it  may  assist  some  such  builder 
in  the  construction  of  subaqueous  tunnels  under  the  Allegheny 
and  Monongahela  Rivers  as  a  part  of  the  rapid  transit  system  of 
future  Greater  Pittsburgh. 

SECOND  MCE-PRESIDEXT :  Gentlemen,  I  am  sure  we 
have  all  been  ver}-  much  interested  and  feel  glad  that  we  have 
had  the  opportunit}-  of  hearing  this  paper.  There  are  a  number 
present,  I  have  no  doubt,  who  are  able  to  give  us  some  valuable 
information,  and  I  will  ask  Air.  J.  A.  Xelson,  Engineer,  to  open 
the  discussion. 

MR.  J.  A.  XELSOX  :  I  came  here  to  listen  and  to  learn,  not 
to  talk.  I  do  not  know  that  I  can  add  very  much  to  what  we 
have  already  heard.  I  am  not  a  tunnel  builder  myself,  but  I  have 
had  occasion  to  look  into  certain  matter  in  connection  with  tun- 
nel building,  and  I  can  say  in  connection  with  the  Elizabeth  tun- 
nel, to  which  the  speaker  referred  this  evening,  that  I  was  there 
this  spring  particularly  to  tr\-  to  find  out  why  they  were  making- 
better  records  than  most  other  tunnels.  And  several  things  in 
their  practice  in  the  West  which  dififer  from  our  practice  in  the 
East  impressed  themselves  upon  me. 

First,  in  connection  with  this  Elizabeth  tunnel,  the  progress 
on  that  tunnel  is  made  at  the  expense  of  cost.  The  total  length 
of  the  tunnel  is  about  five  miles.  It  forms  a  portion  of  the  Los 
Angeles  Acqueduct,  and  it  is  by  considerable  the  longest  tunnel 
in  that  system.  It  is  the  desire  of  the  Acqueduct  Commission  to 
get  the  acqueduct  in  service  as  soon  as  possible.  So,  the  chief 
engineer  of  the  work  told  me.  he  figured  that  they  could  afford 
to  spend  $ioo  a  foot  on  that  tunnel  to  have  it  in  service  at  the 
same  time  as  the  rest  of  the  acqueduct.  As  a  matter  of  fact, 
they  are  spending  between  $40  and  $45  a  foot,  and  they  are  ac- 
complishing this  rate  of  progress  by  a  system  of  bonuses  to  the 
men.  They  set  a  specified  progress  for  ten  days — I  think  that  is 
the  period  into  which  they  divide  the  progress — and  if  that  pro- 
gress is  exceeded  each  man  in  the  three  shifts  is  allowed  a  cer- 
tain amount  per  foot  in  excess  of  that  amount.  The  result  is 
that  they  can  get  the  very  best  men.     In  fact,  they  have  a  long 
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waiting  list,  because  the  wages  received  are  so  high.  Some 
muckers  draw  pay  at  times  as  high  as  $150  a  month  apiece.  Of 
course,  that  sort  of  thing  is  not  usually  the  case. 

The  tunnel  itself  is  driven  in  a  rather  soft  granite.  Some 
parts  of  it  you  might  almost  call  rotten,  it  is  so  soft.  But  as  a 
general  proposition  it  is  driven  without  timbering.  About  ten 
per  cent,  of  its  length  is  timbered.  There  are  other  tunnels  in 
the  acqueduct  driven  in  very  much  softer  material,  and  the  tunnel 
in  Avhich  the  excessively  high  progress  was  made,  I  think  570 
odd  feet  a  month,  was  driven  in  very  soft  material. 

The  drills  used  are  hammer  drills  and  not  piston  drills  such 
as  we  use  principally  here  in  the  East.  These  drills  have  a  com- 
bined water  and  air  service  through  the  center  of  the  bitt.  The 
results  of  competitive  tests  between  that  drill  and  the  piston  drill 
show  that  in  solid  rock,  as  they  have  in  their  harder  work,  the 
liammer  drill  will  make  about  twice  as  much  progress  as  the  pis- 
ton drill ;  but  in  the  softer  work  the  comparison  is  very  much 
less  than  that,  that  is  to  say  the  hammer  drill  and  the  piston  drill 
make  about  the  same  in  real  soft  material. 

The  shots  are  all  made  by  time  fuses  and  the  muck  is  trans- 
ported by  means  of  an  electric  locomotive  with  an  overhead  trol- 
ley "wire.  The  diameter  of  the  tunnel  will  average  about  12'  and 
it  is  driven  with  a  single  heading  without  any  bench  at  all.  In 
the  Catskill  acqueduct  I  think  the  American  record  has  been- 
beaten  this  last  month  by  making  4885^'  in  29  days  from  one 
heading  and  bench.  That  tunnel  is  about  18'  8"  in  average  diame- 
ter. That  is  driven  by  an  upper  heading  and  a  bench.  The  tun- 
nel is  away  under  ground  and  is  driven  from  very  deep  shafts, 
and  where  this  record  was  made  the  shafts  averaged  400'  to  700' 
deep.  This  tunnel  is  to  be  lined  with  concrete,  but  not  reinforced, 
as  most  of  the  work  is  in  good  hard  shale  which  stands  without 
timbering,  a  portion  of  it  is  in  grit  and  a  very  short  amount  of  it 
in  sandstone.     Put  this  record  was  made  in  shale. 

I  would  also  say  that  I  found  a  great  deal  of  inventive 
genius  being  displayed  toward  the  invention  of  machines  which 
will  drive  tunnels  in  rock  without  drilling  and  blasting.  I  had 
occaison  to  watch  the  operation  of  one  or  two  of  these,  two  in 
fact,  the  Karnes  machine  and  the  Sigafoos  machine.    The  Karnes 
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machine  consists  of  a  large  drill,  really.  It  was  working  in  a  6' 
tunnel  and  it  had  a  6'  head.  The  principle  of  it  is  the  same  as  an 
ordinary  air  drill,  except  that  it  is  very  large.  The  head  is  pro- 
vided with  loose  knives  with  sharp  edges.  It  rotates,  and  the 
whole  principle  is  almost  exactly  the  same  as  a  large  drill.  The 
Sigafoos  machine,  on  the  other  hand,  instead  of  having  a  single 
head,  has  twelve  small  heads  or  stamps,  which  work  alternately. 
They  are  drawn  back  by  a  cam,  a  large  revolving  disc  carrying 
cams  which  draw'n  back  these  stamps  and  then  they  are  driven 
against  the  heading  by  springs.  That  machine,  instead  of  having- 
sharp  cutting  edges  has  cast  iron  strips  on  the  face  about  lyj" 
wide,  the  Sigafoos  idea  being  that  you  cannot  cut  rock,  you  have 
to  crush  it.  That  machine  is  driven  by  an  electric  motor.  The 
Karnes  machine  is  driven  by  compressed  air.  lUit  as  far  as  I 
could  see  the  progress  made  was  not  such  as  would  make  a  com- 
mercially practicable  machine  in  either  case.  I  asked  both  the 
inventors  what  they  would  do  when  they  got  up  to  such  sizes  as 
18'  tunnels  and  neither  of  them  had  a  very  good  answer  to  make, 
the  general  idea  seeming  to  be  that  the}'  Avould  drive  separate 
headings  with  each  machine  and  blast  out  the  center  walls  re- 
maining between. 

AIR.  J.  C.  WARNE:  In  the  paper  just  read  mention  was 
made  of  the  great  expense  incurred  machining  cast  iron  seg- 
ments, such  as  were  used  in  the  Pennsylvania  Railroad  tunnels  in 
New  York.  I  happened  to  be  visiting  last  summer  where  half 
of  that  contract  was  fabricated  at  the  Xew  York  Car  Wheel  Co. 
plant,  ButTalo,  N.  Y.  The  Master  Mechanic.  Mr.  W.  B.  Wat- 
kins,  designed  and  built  special  machinery  for  facing  the  seg- 
ments of  the  tunnel  lining  and  as  near  as  my  memory  serves  me, 
according  to  reports  at  the  time,  the  operation  was  done  in  about 
twenty  minutes  for  each  segment,  all  segments  being  faced  alike 
for  size.  As  a  consequent  result  of  this  machinery  they  were 
able  to  complete  their  contract  far  ahead  of  the  scheduled  time 
allowed  for  the  work.  I  thought  the  reader  of  the  paper  might 
be  interested  to  know  this. 

SECOND  VICE-PRESIDENT :  Can  we  hear  from  Mr.  A. 
R.  Archer,  Engineer,  with  the  Carnegie  Steel  Company  ? 

MR.  A.  R.  ARCHER:     I  did  not  come  here  expecting  to 
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say  anything.  I  have  had  some  experience  in  tunnel  building 
around  New  York  and  I  can  confirm  all  Mr.  Woodworth  has 
said  in  his  paper  in  regard  to  methods,  progress,  etc.  He  did  not 
touch  on  costs,  which  might  perhaps  be  an  interesting  subject.  I 
was  rather  surprised  to  hear  the  costs  given  by  Mr.  Nelson  for 
the  Los  Angeles  tunnel,  and  presume  they  were  for  excavation 
alone.  The  total  cost  of  the  Hudson  &  Manhattan  Railroad  Tun- 
nels ranged  anywhere  from  $iio  to  between  $300  and  $400  per 
lineal  foot,  depending  on  the  material  encountered.  That  cost 
was  solely  for  excavation  and  lining,  not  allowing  anything  for 
track  work,  interior  finishing,  etc.  The  cost  of  the  Pennsylvania 
Railroad  Company's  tunnels  complete,  with  everything  except 
track  and  ballast,  was  between  $800  and  $900  per  lineal  foot,  the 
respective  sizes  of  the  two  companies'  tunnels  being  16'  7"  over 
all  and  23'  o"  over  all.  which  of  course  accounts  for  the  differ- 
ence. 

In  rock  tunneling  there  is  no  doubt  that  the  bottom  heading 
method  is  more  expeditious  than  any  other.  In  bad  rock,  or  rock 
in  which  a  shak}-  roof  may  be  encountered,  it  is  1)est  to  use  a  top 
heading  to  permit  of  efficient  timbering,  a  hard  thing  to  do  if  the 
bottom  heading  is  driven  first.  In  moderate  sized  tunnels  the  bot- 
tom heading  is  usually  full  width.  It  is  as  easy  to  drive  a  heading 
15'  or  18'  wide  in  one  operation  as  to  drive  a  small  one  in  the 
center  and  afterwards  enlarge  it. 

I  think  Mr.  Woodworth  did  not  have  the  information  con- 
cerning some  of  the  rock  heading  work  done  in  New  York  under 
compressed  air  conditions.  If  my  recollection  is  correct,  in  one 
month  the  rock  heading  on  the  New  York  side  of  the  down  town 
Hudson  &  ^lanhattan  tunnel  was  driven  from  two  ends  at  an 
average  of  20'  each  working  day.  Of  course  that  is  not  anything 
hke  some  of  the  records  quoted  for  single  heading  work,  but  this 
was  carried  out  in  the  Hudson  schist,  a  very  tough  rock,  under  32 
y)ounds  of  compressed  air.  The  blasting  under  these  conditions 
has  to  be  carefully  done  and  the  muck  has  to  be  handled  through 
the  completed  tunnel  behind,  a  distance  of  about  3-5  of  a  mile, 
in  this  case,  in  which  the  transportation  conditions  are  usually 
very  congested. 

The  speed  of  the  shield  work  in  soft  ground  is  chiefly  gov- 
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erned  bv  transportation  conditions.  The  best  day's  record  of  62' 
was  accomplished  l)y  herculean  elTorts  on  the  part  of  the  men  em- 
ployed and  involved  the  handling  of  something  over  200  tons  of 
cast  iron  segments  in  the  24  hours,  getting  them  in  the  tunnel  and 
erecting  them.  That  is  something  of  an  undertaking  over  a 
very  narrow  gauge  track  with  two  air  locks  through  which  the 
material  had  to  pass. 

Mr.  Woodworth  is  a  little  in  error  on  one  point,  the  caulking 
groove  is  not  usuall\-  planed,  it  is  cast  in  the  segment.  So  far 
as  steel  goes,  there  is  no  doubt  that  steel  is  the  coming  tunnel  lin- 
ing. jVIy  own  opinion  is  that  it  will  be  developed  rather  as  a  thin 
shell  to  form  a  temporary  tunnel  lining  inside  which  finally  a  re- 
inforced concrete  lining  will  be  constructed.  It  has  the  addi- 
tional advantage  of  forming  a  waterproof  skin  for  the  latter  if 
care  be  taken  with  the  joints  at  the  time  it  is  first  erected.  Under 
a  design  of  that  nature  it  would  show  favorably  with  cast  iron  in 
every  respect  as  to  cost. 

SECOND  MCE-PRESIDEXT  :  We  also  have  with  us  Mr. 
Richard  Khuen,  Resident  Engineer,  American  Bridge  Co.,  and 
we  would  be  glad  to  hear  from  him. 

MR.  RICHARD  KHUEX  :  My  experience  has  been  en- 
tirely above  water  and  not  under  water,  so  I  do  not  know  that  I 
can  add  very  much  to  this  discussion.  I  have  examined  the  plan 
of  the  structural  steel  lining  and  I  can  say  that  it  is  entirely  prac- 
ticable and  inexpensive. 

One  design  that  he  shows  would  be  particularly  cheap,  be- 
cause it  does  away  with  nearly  all  machine  work,  and  I  think 
would  be  entirely  efficient.  These  channels  would  be  rolled  wnth 
practically  parallel  flanges  and  the  bending  could  be  done  without 
distorting  them  greatly.  I  believe  that  by  bolting  them  with  close 
spacing  they  could  be  drawMi  in  contact  so  as  to  make  almost  a 
waterproof  joint  without  much  caulking,  and  possibly  without 
needing  a  great  deal  of  grouting  on  the  outside.  As  to  the  rest 
of  the  tunnel  discussion  or  the  paper  I  have  had  no  experience 
and  can  add  nothing. 

MR.  NELSOX  :  In  connection  with  cost  figures  which  I 
gave,  perhaps  it  was  a  little  indefinite  the  way  I  put  it.  The  fig- 
ures I  srave  were  for  excavation  onlv  and  the  cross  section  of 
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the  Los  Angeles  tunnel  amounts  to  about  5  cubic  yards  to  the 
running  foot  of  tunnel.  The  Elizabeth  tunnel  is  costing  between 
$40  and  $45  a  lineal  foot.  Other  tunnels,  in  rock,  are  costing 
about  $30,  and  some  of  the  tunnels  in  soft  material  where  they 
can  bore  with  augers  is  costing  as  low  as  $11  or  $12.  The  Cats- 
kill  acqueduct  has  about  10  cubic  yards  to  the  running  foot  and 
the  cost  per  yard  in  rock  there  is  about  half  of  that  cost  at  the 
Elizabeth  tunnel. 

SECOND  \7CE-PRESIDENT :  I  have  a  few  things  my- 
self that  I  want  to  say.  I  would  like  to  ask  whether  your  experi- 
ence has  brought  out  the  cost  of  the  tunnel  segments  in  some  of 
this  particular  work  you  are  describing.  What  is  the  cost  per 
hneal  foot  or  in  pounds  of  finished  material?  Have  any  of  the 
gentlemen  seen  any  figures  on  that? 

:MR.  WOODWORTH  :  About  2c  a  pound  for  the  cast  iron 
finished  and  delivered  at  Xew  York. 

SECOND  VICE-PRESIDENT:  ^Ir.  Warnc,  will  you  de- 
scribe the  machines  you  refer  to? 

MR.  WARNE :  The  machine  used  is  what  is  known  as  a 
rotary  planer,  the  segment  to  be  machined  was  secured  to  a  table 
similar  to  a  planer  table,  and  traversed  between  two  heads,  one 
on  either  side,  like  a  lathe  chuck,  in  which  were  a  number  of  cut- 
ters about  i"  square,  firmly  secured.  As  the  castings  passed  be- 
tween these  rotating  cutters  the  planing  was  done,  and  every 
segment  made  true  and  the  same  size.  This  reduced  the  cost  of 
machining  very  much.  The  rotary  cutter  head  is  not  a  new  idea. 
I  have  seen  it  used  many  years  ago  for  facing  off  the  ends  of  en- 
gine cylinders.  However,  the  combination  of  the  planer  table 
with  the  rotary  cutter  head  is  a  good  one  and  produced  the  re- 
sults desired. 

SECOND  VICE-PRESIDENT :  I  had  the  opportunity  of 
reading  the  specifications  for  that  New  York  tunnel  line,  if  you 
will  pardon  a  little  personal  experience,  at  the  time  I  was  in  Al- 
toona.  The  Pennsylvania  Railroad  Company  had  just  planned 
to  build  a  large  foundry.  The  description  of  that  foundry  was 
published  in  last  week's  Railway  Gazette  and  the  management, 
in  order  to  determine  how  much  they  should  pay  for  the  castings, 
put  it  up  to  lis  in  Altoona  to  find  out  how  much  the  Altoona  peo- 
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])lc  could  furnish  thcni  for.  I  went  to  New  York  and  conferred 
with  the  Chief  Engineers  of  the  tunnels,  and  they  told  me  the 
quantity  required,  the  rate  at  which  they  would  have  to  be  turned 
out,  etc.,  and  we  found  it  would  take  a  certain  size  foundry  equip- 
ment to  get  the  castings  out  as  rapidly  as  the  tunnel  excavation 
would  require  them.  Of  course,  we  had  to  design  special  ma- 
chinery to  finish  them,  and  I  might  say  that  the  machine  Mr. 
Warne  describes  is  about  what  I  had  in  mind,  simply  two  facing 
mills  working  at  the  same  time,  and  as  the  castings  would  pass 
between  these  mills  their  surfaces  would  be  finished.  We  also 
arranged  to  have  air  operated  clamps  to  hold  them  on  the  jigs 
and  a  double  table  so  that  one  casting  could  be  set  on  the  jigs 
while  the  other  was  coming  through  the  mills.  I  never  saw 
what  the  Griffin  people  did  have.  That  was  locked  up.  But  I 
guess  we  were  all  working  on  about  the  same  scheme.  That  is 
why  I  asked  the  question  of  Mr.  Woodworth  how  much  the  ma- 
terial really  did  cost.  I  know  what  our  estimates  were  when  we 
w^orked  it  up  in  Altoona  and  I  think  we  were  about  the  same  as 
that. 

If  there  are  no  further  remarks,  I  will  ask  Mr.  Woodworth 
to  close  the  discussion. 

MR.  WOOD^^'ORTH :  I  do  not  think  I  have  anything  fur- 
ther to  say,  except  that  I  would  like  to  ask  Mr.  Warne  what 
method  was  used  for  facing  the  segments? 

MR.  WARNE :  So  far  as  I  know  the  same  method  was 
used  for  sides  and  ends.  I  did  not  have  the  privilege  of  seeing 
this  special  machinery  in  operation  at  the  time  the  contract  was 
being  filled.  I  got  word  here  in  Pittsburgh  of  the  record  time 
being  made  on  the  job,  and  visiting  Bufifalo  that  summer  I  w'ent 
to  the  company's  works  hoping  to  see  the  machine  working,  but 
I  was  denied  admission.  Last  September  I  had  the  opportunity 
of  seeing  the  machine,  but  it  was  inoperative,  although  I  found 
it  just  as  it  had  been  described  to  me  by  those  who  had  seen  it 
working. 

MR.  HENRY  GILG:  My  tunnel  observation  is  limited  to 
the  North  and  East  River  tunnels  last  week.  I  marveled  at  the 
magnitude  of  them  and  I  wondered  how^  the  w^ork  was  accom- 
plished.   Through  Mr.  Woodworth's  most  excellent  paper  I  have 
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received  some  enlightenment  and  I  want  to  move  a  vote  of  thanks 
of  this  Club  for  his  very  able  paper. 

The  motion  being  duly  seconded  was  carried  by  unanimous 
vote. 

SECOXD  MCE-PRESIDEXT  :  We  will  now  have  the 
pleasure  of  being  entertained  for  a  few  minutes  by  Mr.  W.  H. 
Dithrich  and  ?klr.  David  Stephens. 

On  motion  of  ]\Ir.  F.  H.  Stark  a  vote  of  thanks  is  extended 
to  Messrs.  Dithrich  and  Stephens  for  the  pleasure  they  have  af- 
forded us. 

OX  ^lOTIOX,  Adjourned. 
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WESTERN  RAILWAY  EQUIP.  CO., 

ST.  LOUIS,  MO. 

Western  Brake  Jaws  Linstrom  Syphon 

Angle  Cock  Holders  Sill  Pockets 

/Seme  Pipe  Clamps  Hoerr  Car  Doors 

Automatic  Brake  Slack  Adjusters 


TURNBUCKLES 
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Forcings 


CLEVELAND  CITY  FORGE  AND  IRON  CO.,  CLEVELAND,  OHIO 


DID  YOU  RECEIVE  ONE  OF  OUR  NEW  CATALOGUES?  IF  YOU 
BUY  FORCINGS,  BOLTS,  NUTS  OR  RfiVETS 
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WOVEN  WIRE 


MONESSEN,    PA 
INTAKE  A  SrECIALTY  OF 


FENCE  CO. 


HIGH  CARBON  STEEL  RODS,  WIRE, 
FENCING,  REINFORCING  FABRIC. 


ESTABLISHED     1684 


SIPFS  JAPAN  OIL 

IS  SUPERIOR  TO  LINSEED  OIL  AND  DRYERS 

FOR    ALL    KINDS    OF    PAINTING 

IN  DAILY  USE  BY  ALL  THE  LEADING  RAILROADS  IN  THE  UNITED  STATES 
'■ MANUFACTURED     ONLY    BY 


CHICAGO.  ILL  JAMES  B.  SIPE  Sl  CO.  Allegheny,  pa. 


This  Space  for  Sale 
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Pittsburgh  Testing  Laboratory, 

Pittsburgh,  Pa. 

INSPECTION  of  Bridges,  Buildings,  Locomotives, Cars,  Boilers, 
Pumps,  Rails,  Cast  Iron  and  Steel  Riveted  Pipe,  Etc., 
X  at  the  Mills,  Foundries,  and  Structural  Shops. 

X       CHEMICAL  ANALYSES  of  Ores,  Water,  Coal,  Coke,  Steel, 
■f_  Cement,  Foods,  Investigations. 

t       CEMENT  TESTING   Comple~te  Facilities  at    Pittsburgh,   Pa., 
-♦-  Easton,  Pa.,  Cincinnati,  O.,  Birmingham,  Ala. 

4-       MINING  ENGINEERING  Examinations  and  Reports. 
^  Chemfcal  and  Physical  J-aboratories  at  Pittsbtirgh,  Pa. 

t;  Power  Plant   Testing. 

■*-  Reports  and  Consultation. 

■f 
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NEW  YORK.    1  Liberty  St.  PHILADELPHIA.  C'Fozer  Building. 

RICHMOND.  VA.,  Mutual  Building.  CLEVP:LAND.  O..  Chamber  of  Com. 
CfNCINNATL  0  ,  Bell  Block.  8T.  LOUIS.  Mo.,  Chemical  Building, 


^  t;i.i\i'lAJNATi,  u  ,  ueii  Uiock.            «t.  jluu its.  mo.,  chemical  isuuaing,  -a. 

■f  BUFFALO.  N.Y.,Chapin  Building.    SAN  FRANCISCO.  Howard  Street.  4- 

J  MILWAUKEE,  373  Prospect  Ave. .-  EASTON,  Pa.,    First  National  Bank.  ^ 

X  CHICAGO.  Mo'nadnock  Block.           NEW  ORLEANS,  Wells  Fargo  Bldg.  "X 

-f  BIRMINGHAM,  Ala.,  Woodward  Building,  -f 
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Testimony  From  the 
Actual  Users 
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^  From  time  to  time  we  have  published  statements  regarding 
the  merits  of  the  "Modern  Boiler  Tube,"  i.  e.,  the  steel  tube. 

fl  In  the  last  analysis,  the  success  of  any  article  must  depend 
upon  its  own  specific  merits  as  evidenced  by  the  experience 
of  actual  users. 

^  At  the  1909  Convention  of  the  International  Boiler  Makers' 
Association  held  in  Louisville,  Ky.,  there  was  a  discussion  of 
the  report  of  the  Committee  appointed  to  investigate  the  re- 
spective merits  of  steel  vs.  iron  Boiler  Flues,  and  we  quote 
from  the  published  proceedings  the  remarks  of  the  foreman 
boiler  maker  of  one  of  the  largest  Railroad  Systems  in  the 
country: 

'"I  do  not  think  it  is  the  duty  of  any  committee  to  recommend 
whether  steel  or  iron  should  be  used.  B"it  when  you  appoint  a  com- 
mittee on  a  subject  and  ask  that  committee  whether  steel  or  iron 
is  best,  they  have  certainly  got  to  say  one  thing  or  the  other.  From 
my  experience  and  from  the  figures  and  from  the  mileage  and  from 
the  service  that  we  have  gotten  from  steel  safe  ends,  it  would  be 
impossible  for  me  to  come  down  here  and  advocate  iron,  especially 
when  my  steel  has  run  from  twenty-five  to  thirty-five  per  cent  more 
than  iron  in  the  engine.  We  had  an  engine  that  ran  40,000  miles 
with  iron  flues  and  we  took  it  in  the  shop  and  applied  steel  safe 
ends,  and  the  engine  has  run  72,000  miles,  and  she  is  running  yet. 
So  you  see  I  cannot  come  down  here  and  say  that  iron  flues  are  as 
good   as   steel." 

^  The  above  instance  is  typical  of  the  experience  of  many  others. 

^  We  formerly  made  both  iron  and  steel  boiler  tubes. 

<]I  After  some  years  of  experience  and  observation  we  became 
convinced  that  the  steel  tube  was  the  "MODERN  BOILER 
TUBE" — and  the  manufacture  of  iron  Boiler  Tubes  was 
abandoned. 

(j   This  action  was  not  taken  until  after  a  careful  investigation. 

^  Different  localities  present  different  conditions,  and  we  are  al- 
ways glad  to  give  the  benefit  of  our  experience  to  anyone 
who  desires  special  information  regarding  Boiler  Tubes  suit- 
able for  any  particular  service. 

NATIONAL  TUBE  COMPANY 

General  Sales  Offices:  Frick  Bldg.,  PITTSBURGH,  PA. 

DISTRICT  SALES  OFFICES: 

.\TLANT.\  I'lTTSP.URGII  NEW  YORK  X  1-:\V  ORLEANS 

(  HICAGO  PHILADELPHIA  ST.  LOUIS  SAN  FRANCISCO 

1)1:NVER  PORTLAND  SEATTLE  SALT  LAKE  CITY 

Export  Representatives:     U.  S.  STEEL  PRODUCTS  EXPORT 
CO.,  New  York  City. 

This  i.s  the  fourth  in  a  series  of  anuouuccnients  regarding  tlic  'Testimony 
From  the  .Vctual  Users."  Others  have  apjieared  in  previous  issues  and  will 
apijear  in  later  issues  of  this  magazine. 


Goxxld  Coupler  Co. 


OFFICES 

34l-34r  Fifth  Ave.,  New  York 

The  Rookery, 

Chicago 
Depew,  N.  Y. 


WORKS 
Axle  Forge,  Depew,  N.  Y. 
Malleable  Iron, 

Depew,  N.  Y. 
Cast  Steel,  Depew,  N.  Y. 


The  Hartman  Ball-bearing   Center  Plate  and  Side  Bearings. 


THIS   SPACE  FOR  SALE. 


BALL'S 
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OXOLIN 


VARNISH  REMOVER  »o,.t,reo 

THE  loEAL  PAINT  OIL 


NORWAY 
TURPENTINE 


Ball  Chemical  Co. 


.v: 


CHICAGO  Office. 

W.  Van  Buren  Street. 


Fulton  Bldg..  PITTSBURGH.  PA. 
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MANNING,  MAXWELL  &  MOORE, 

ROBT.  A.  BOLE,   MANAGER,   PITTSBURGH  BRANCH 

-^F»/\RK    BUILDIING  >► 

LONG  DISTANCE  TELEPHONE  CALL.     GRANT  67 


Ra^ilway  and  Ma^chinists*  Tools  and  Supplies,  Electric 
Traveling  Cranes,  Compressors,  Pneumatic  Hoists,  Rivet- 
ers, and  complete  Machine  Shop  and  Foundry  Equipment. 

NATIONAL  ^S^^i.  COMPANY 

MANUFACTURERS  OF 

STEEL  TIRED  AND  CHILLED  CAST  IRON 

CAR  WHEELS 

GENERAL  OFFICES.  WORKS: 

ROCHESTER,   N.   Y.         PITTSBURGH,    PA. 
505    PREBLE   AVE.  SAYRE,   PA.  CLEVELAND,  O 

ALLEGHENY,     Pa.  NEW  YORK  CITY,  N.  Y. 

Timntlon,  master  Car  Buildm! 

The  M.  C.  B.  rules  of  interchange  .«.  The  use  of  our  steel  back  shoe 
provide  for  the  use  of  the  steel  ^^  will  mean  a  saving  in  brake  shoe 
back  brake  shoe  on  your  WAK  maintenance,  brake  heads  and 
freight  equipment.  •^*        brake  beams. 

The  steel  back  brake  shoe  is  an  economy  on  all  railway  equipment. 
LET  US  PROVE  IT  TO  YOU. 

AMERICAN  BRAKE  SHOE  &  FOUNDRY  COMPANY, 

The  Steel  Back  Brake  New  York,  N.  Y.,  Mahwah,  N.  J., 

Shoe  Chicago,  III. 

lA/RITE     F-OR     SiC%/V\F»LE     OF"  

Stabrite  Front  End  Paint 

Chas.  R.  Long,  Jr.  Company 


INCORPORATED 
MANUFACTURERS  OF 


RAILWAY.  STATION   AND  r\ITTC\7¥f   f  IT      IfV 

BRIDGE  PAINTS.  L^V^Uld  V  ILflvC*,    IV  I. 
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Nathan  Manufacturing  Co. 

85  -  93  Liberty  Street,  New  York. 
1612  Old  Colony  Building.  Chicago. 

Monitor,  Simplex  and  Nathan  Injectors 
for  Locomotives 

AND 

Sight-Feed  Lubricators. 

All  Specially  arranged  for  High-Pressure  Engines. 

STEAM  FIRE  EXTINGUISHERS  FOR  SWITCHING  AND  YARD  ENGINES. 

Boiler  Washers,  Boiler  Testers,  Rod  and  Guide 
Oil  Cups,  Etc. 


SOLE  AGENCY     FOR  THE 


'?   Coale    Muffler    G    Safety    Valve    Co.,   Inc.   < 
PITTSBURGH  COAL  COMPANY 

Producers  of  All  Grades  of 

Steam  Coal 

Railroad  Fuel    a  Specialty 

General  Offices!    232  Fifth  Ave.  PITTSBURGH,  PA. 

LOCOMOTIVE  BLOW-OFF 

DOES  SATISFACTORY  WORK 
ON  MANY  ROADS. 

Can  be  worked  from  cab  or 
foot   board   while   running. 


A  catalog'  or  call  by  Representative 
for   the  asking.     ^     j&     j&     j&     Sf 


MiM  YalTB  1%.  Co., 

Works:  Homestead,     Pittsiurgb,  Pa. 


CROSBY   STEAM   GAGE   &   VALVE   CO. 

Standard  Locomotive  Specialties 

Make  a  Perfect  EciuipiiitMit. 

Crosby  Locomotive  Pop  Safety  Valves, 

Plain  .ir  Muffled. 

Crosby  Steam  Pressure  and  Duplex  Gages. 

Crosby  Counter  and  Pressure  Recorders. 

ORIUINAL  Singe  Bell  Chime  Whittles. 

Johnstone  Blow-off  Valves. 

CROSBY  STEAM  ENGINE  INDICATOR. 

witli  Sargent's  Electrical  Attachiiieiit  for  tak- 
intc  any  niunber  ui  diagrams  siauiltaneously. 

MAIN  OFFICE  AND  WORKS.  BOSTON,  MASS-i 
Stores:    .'Boston,  New  Yorl<,  Cbicag:o  and  London,  England. 

Send  for  Catalogue  an<l  Prices, 
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FRANKLIN  AIR  COMPRESSOR 

Class  C.  S.  C,  -with  mechanically 

operated  intake  valves 

AIR  TOOL  SPECIALTIES 

MANUFACTURED   BY 

CHICAGO 

PNEUMATIC 
TOOL  CO. 


FRANKLIN 

AIR  COMPRESSORS 

"LIHLE  GIANT,"  "BOYER"  AND 
KELLER  DRILLS,  DUNTLEY  ELEC- 
TRIC DRILLS,  AND  BOYER  AND 
KELLER  RIVF.TING  AND  CHIPPING 
HAMMERS. 


I*^»ltw 


LinLE  GIANT 

DRILLS  ARE  MADE 

IN  13  SIZES 


I 


CHICAGO 


NEW  YORK 


Mo.  2  "Little 

Giant"  Drill  with 

Corliss  Valves 


WRITE  FOR  SPECIAL  CIRCULAR  No.  56 


GOLD  GflR  HEATING  &  LIGHTING  GO. 


MANUFACTURERS   OF 

ELECTRIC,  STEAM 
AND    HOT   WATER 


M\M  Apparatus  for  Rallufay  Cars 


Improved    System    of    Acetylene    Car    Lighting, 

giving  entire  satisfaction  on  a  large  number  of  cars. 

Send  for  circular  of  our  Combination  Pressure  and  Vapor  System  of 

Car   Heating,  which  system  automatically  maintains  about  the  same 

temperature  in  the  car  regardless  of  the  outside  w^eather  conditions. 

LARGEST   MANUFACTURERS   IN   THE  WORLD 

OF  CAR  HEATING  APPARATUS 

Whitehall  Building  17  Battery  Place  New  York 


H.  H.  Hewitt.  Pres  C.  M.  Hewitt,  Vice  Pres. 

MAGNUS    METAL 

MEETS  ALL  HIGH-GRADE  REQUIREMENTS. 

IT  IS    THE    STANDARD    METAL 

FOR    LOCOMOTIVE    WEARING    PARTS, 

JOURNAL       pf.p     (      FAST    PASSENGER    CAR    SERVICE, 
BEARINGS     ■■""     (      HEAVY  FREIGHT  CAR  SERVICE. 

MAGNUS    METAL    COMPANY 

111    BROADWAY,    NEW  YORK. 


The  expense  and  annoyance  of  painting  will  not  recur 
every  year  or  two  if  yoo  use 

Dixon's  Silica-Graphite  Paint 

the  "Proven  Shield  for  Steel  Work/'      Durability  records 
in  all  climates;  write  for  a  few. 


JOSEPH  DIXON  CRUCIBLE  CO.,     JERSEY  CITY,   N.  J. 


THE  SHARON  COUPLER 

Also  TOWER,  CLIMAX.  LATROBE,  CHICAGO, 

MELROSE  and  MUNTON  STEEL  COUPLERS 

For  FREIGHT,  PASSENGER  and  LOCOMOTIVE. 

I  The  N^^tional  Malleable  Castings  Co. 

I  CLEVELAND  CHICAGO  TOLEDO 

I  LNDIANAPOLIS  SHARON  MELROSE  PARK 

«><$><S><8><SxS><$><$x$xg><g><«>4xJ><gx$>^>^^ 


vn 


louse 


Weslinghouse  ^^House  Protecting'^  Coupling 

The  "flexible  bead"  permits  the 
disengagement  of  the  couplings, 
when  cars  are  separated,  before 
the  pull  is  sufficient  to  damage 
the  hose 

The  Wcstinghousc  Air  Brake  Co. 

The  Air  Brake  Builders  PITTSBURG.  PA. 


The  Westinghouse 

Single-Phase  Railway  System 

Leads  in  the  Electrification  of  Steam  Roads 

Westinghouse  Electrical  Apparatus 

Leads  in  the  Railway,  Power  and  industrial  Field 
Westinghouse  Electric  &  Manf'g  Co.,        Pittsburg,  P3 


Westinghouse  Steam  Turbines 

Westinghouse  Gas  Engines 
Westinghouse  Steam   Engines 
The  Roney  Mechanical  Stoker 

The  Westinghouse  Machine  Co.,  Pittsburg,  Pa. 


LOCOMOTIVES  FOR  ALL  GLASSES  OF  SERVICE 


-r^j 


Pacific  Type  Passenger  Locomotive 
Built  for  Chicago  &  Nortliwesterii  Kailway. 

Total  weight  of  engine  in   working  order,  245,000  pounds. 
Weight  on  driving  wheels,   151,000  pounds. 
Diameter  of  Driving  Wheels,   75  inches. 
Boiler  pressure,   190  pounds. 
Cylinders,  23  x  28  inches. 

Maximum  tractive  power,  31,900  pounds. 

AMERICAN    LOCOMOTIVE   COMPANY 

30  CHURCH   STREET,   NEW  YORK. 


The  Franklin  Mfg.  Co. 

C.  J.  S.  MILLER.  President. 
MANUFACTURERS  OF 

"RfilnforcBfl  Corroptefl  Astieslos  Rccfii  i\i  IMmi 


No  Paint 
Fireproof 


No  Rust 
Everlasting 


Corrugated  Copper  Case  Hardened  Gaskets  and  Composition  Metallic 
Gaskets,   also  Chapman  Circular  Glass  Cutter,   (Patented). 

Asbestos  "Century"  Sheathing  and   Shingles. 

Wool  Packing  Waste  and  Cotton  Waste  for  Wiping. 

Asbestos  Railway  Supplies 

Train  Pipe  Coverings.         Papers,  Packings,  Etc. 
Perfection  Journal  Box  Packing  (Patented) 

85%  Magnesia  Boiler  Lagging* 

FRANKLIN,   PA. 


NILES  RAILWAY  TOOLS 

Electric 

Traveling 

CRANES 

and 

HOISTS 

STEAM 
HAMMERS 

Hydraulic 
Machinery 

No.  3  Double  Axle  Lathe  using  High-Power  Steel  Tools. 

NILES-BEMENT-POND  CO. 

TRiNtTv  Building                                                                              Pittsburg  OpFict 
111  Broadway.   New  York  Frick  SuitoiNc 

M.  M.  Cochran,  President.  John  H.  Wurtz,  Secretary  and  Treasurer 

w,  Harry  Brown,  Vice  President. 

WASHINGTON  COAL  &  COKE  CO. 

General  Office  :     Dawson,  Fayette  County,  Pa. 

5,000  Tons  Daily  Capacity.       individual  Cars. 

YOUGHIOGHENY 
COAL. 

STEAM.       -        GAS.        -        COKING. 


WASHINGTON 
CONNELLSVILLE  COKE. 

FURNACE.    -    FOUNDRY.    -    CRUSHED. 

Shipments  via  B.  <&.  O.  Railroad  and  P.  &  L.  E. 
Railroad  and  Connections. 

Sales  Office:     PITTSBURG,     PA. 
N.  p.  HYNDMAN,  Sales  Agent.     H.  R.  HYNDMAN.  Ass't  Sales'lAgt 
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FLEXIBLE 
STAYiOLT 


MAR. 
FEB. 


D 

"     753329 

O     813120 


THE  BEST  STAYBOLT 

FOR  LOCOMOTIVE   FIREBOXES 


RAILROADS  ARE  NOW  USING 
THE  TATE  FLEXIBLE  STAYBOLT 

AT  THE   RATE  OF 
1,250,000   A  YEAR 


OUR  SERVICES  ARE  ALWAYS 
AT  YOUR  COMMAND 

FLANNERY  BOLT  COMPANY 

FRICK  BUILDING 
PITTSBURGH,   PENN. 

B.  E.  D.  STAFFORD,   =   GENERAL  MANAGER 


J,  ROGERS  FLANNERY  &  CO. 

SELLING    AGENTS 

FRICK   BUILDING 

PITTSBURGH,     PENN. 


THE  ASHTON  VALVE  CO. 

...  MAKERS  OF  THE  ... 

fllQtiest  Grade  Mut!!6r  and 
Open  Fop  Satetu  Valves, 

Locomotive  Steam  and  Air 
^^^  Pressure  Gages. 

271  FRANKLIN  ST.  BOSTON,  MASS. 


HUNT-SPILLER  IRON 

HAS   THE 

STRENGTH  AND  WEARING  QtALITIES 

THAT   ARE   Ar.SOLUTELY    NECESSARY    IN 

LOCOMOTIVE  CASTINGS 


PRICES   MODERATE 


Manufactured    Only    By 


RESULTS    GREAT 


Hunt-Spiller  Manfg.  Corporation 

W.    B.   LEacH,  GcN'L   Mangr.   &.  Treas. 


OFFICE    AND    WORKS: 

383   DORCHESTER   AVENUE 
SO.    BOSTON,    MASS. 


J.  G.    PLATT, 

Mechanical  Representative 


Galena = Signal   Oil   Company 

FRANKLIN.  PENNA. 

SOLE   MANUFACTURERS  OF  THE  CELEBRATED 

Galena  Coach,  Engine  and  Car  Oils,  and  Sib- 
ley's Perfection  Valve  and  Signal  Oils. 

Guarantee  cost  per  thousand  miles  for  from  one  to  five 
years  when  the  conditions  warrant  it. 

Maintain  Expert  Department,  which  is  an  organization 
of  skilled  railway  mechanics  of  wide  and  varied  experience. 

Services  of  experts  furnished  free  of  charge  to  patrons 
interested  in  the  economical  use  of  oils. 

Street  Railw&.y  Lubrication  a».  Specialty. 


Pleaie  write  to  home  of fice  for  CHARLES   MILLER, 

further  particuleo's.  PRESIDENT. 


HIGH  GRADE 


M&lledcble  Cdwstings 


"We  are  prepared  to  supply  you 
promptly  with  RELIABLE  castings  for 
railroad     and     miscellaneous    work." 


FORT  PITT  MALLEABLE  IRON  CO. 

PITTSBURGH,  PA. 
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SPRINGS 

KENSINGTON  JOURNAL  BOXES 

(ALL  STEEL) 

PRESSED  STEEL  JOURNAL  BOX  LIDS 


<\ 


Lightest  and  Strongest  M.  C.  B. 
Journal  Boxes  Made. 


works: 
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The  meeting  was  called  to  order  at  the  Fort  Pitt  Hotel, 
Pittsburgh,  Pa.,  at  8  o'clock  P.  M.,  with  President  D.  J.  Redding 
in  the  chair. 
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Boyer,  Chas.  E.,  Assistant  General  Car  Inspector,  Pennsylvania 
R.  R.  Co.,  Union  Station,  Pittsburgh,  Pa.  Proposed  by 
Julius  Krause. 

Bulkley,  B.  M.,  Rep.,  Greene,  Tweed  &  Co.,  314  McKee  Place. 
Pittsburgh,  Pa.     Proposed  by  D.  J.  Redding. 

Clark.  R.  A.,  President.  The  Interlocking  Nut  &  Bolt'  Co.. 
Farmers  Bank  Building,  Pittsburgh,  Pa.  Proposed  by 
F.  R.  McFeatters. 

Dobson,  O.  C,  Salesman,  Carborundum  Co.,  Frick  Annex.  Pitts- 
burgh, Pa.     Proposed  by  John  Pfeil. 

Dussel,  F.  E.,  Secretary  and  Treasurer,  Transue  &  Williams  Co.. 
Alliance.  Ohio.     Proposed  by  C.  E.  Postlethwaite. 

Griffith,  W.  R..  Inspector.  B.  &  O.  R.  R.  Co..  B.  &  O.  Station. 
Pittsburgh,  Pa.     Proposed  by  W.  P.  Roberts. 

Guthrie.  John  B..  Sales  Manager,  American  Steam  Gauge  & 
Valve  Mfg.  Co.,  Columbia  Bank  Building.  Pittsburgh, 
Pa.     Proposed  by  D.  J.  Redding. 

Pitzer.  Edwin  H..  Yard  ]\Iaster,  Pittsburgh  Division,  Pennsylva- 
nia R.  R.  Co.,  7939  Tacoma  Street,  Pittsburgh.  Pa.  Pro- 
posed by  R.  H.  Mackenzie. 

Publow,  John,  Chief  Clerk  to  Train  Master,  B.  &  O.  R.  R.  Co. 
Pittsburgh,  Pa.     Proposed  by  C.  A.  Richardson. 

Shelhart,  Frank,  Assistant  Storekeeper,  Pennsylvania  R.  R.  Co., 
Twenty-eighth  Street  Shops,  Pittsburgh.  Pa.  Proposed 
by  S.  J.  Gutierrez. 

PRESIDENT  :  In  due  course  of  time  these  names  will  un- 
doubtedly be  favorably  passed  upon  by  the  Executive  Committee, 
after  which  the  gentlemen  will  become  members. 

If  there  is  no  further  business,  I  will  ask  Mr.  John  R.  Alex- 
ander, General  Road  Foreman  of  Engines,  of  the  Pennsylvania 
Railroad,  to  present  his  paper  on  "Supervision  Tending  to  Econ- 
omy in  the  Operation  of  Locomotives."  Mr.  Alexander  needs  no 
introduction  to  this  audience. 
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SUPERVISION  TENDING  TO   ECONOMY  IN  THE   OPERA 
TION  OF  LOCOMOTIVES. 


BY    MR.    J.    R.    ALEXANDER,   GENERAL   ROAD    FOREMAN    ENGINES, 
PENNA.   R.  R.   CO.,  ALTOONA. 


The  subject  to  be  presented  to  you  this  evening  is  a  man}- 
sided  problem,  when  considered  from  the  various  statements  tab- 
ulated by  the  railway  accountants  and  statisticians,  who  are  the 
artists  that  measure  everything  by  figures,  both  as  to  quantity 
or  quality  and  by  comparison,  relative  to  the  operation  of  loco- 
motives; and  I  find  it  difficult  to  analyze  any  one  phase  of  the 
question  without  including  numerous  suggestions  concerning  vari- 
ous other  operating  conditions  which  would  ordinarily  come 
under  the  observation  of  a  practical  road  man.  However,  among 
the  many  important  divisions  of  the  subject,  there  is  no  question 
but  that  the  most  expensive  single  item,  other  than  wages,  in  lo- 
comotive operation,  is  the  fuel  account,  a  close  second  being  the 
expense  involved  for  either  lubricating  oils  or  tools  and  supplies. 
In  this  connection  the  statement  is  w^arranted  that  along  these 
lines  the  performance  of  no  other  machine  of  equal  importance 
can  be  so  effected  by  the  action  of  its  operator,  it  being  many 
times  surprising  in  the  extreme  to  note  the  disposition  of  both 
road  and  shop  experts  to  charge  to  faulty  design,  engine  failure, 
such  as  breaking  of  machinery,  steam  failures,  etc.,  whereas,  the 
trouble  is  more  generally  due  to  other  causes,  over  wdnich  the 
operator  should  have  entire  control.  It  is,  therefore,  an  inter- 
esting study  as  to  how  these  several  matters  can  be  adjusted  in 
order  to  bring  about  the  desired  efficiency,  together  w^ith  such 
economy  as  is  consistent  with  the  character  of  the  service. 

Among  the  many  methods  and  schemes  wdiich  have  been 
suggested  for  securing  economy  in  locomotive  operation,  I  have 
had  opportunity  to  look  into  quite  a  number,  some  of  which  de- 
pend for  their  success  altogether  on  the  faithful  observance  of 
an  elaborate  code  of  rules  and  regulations  of  great  length;  w^hile 
such  instructions  are  attractive  when  nicely  framed  and  posted 
at  engine  houses  for  the  guidance  of  road  men,  however,  most 
of  them  fall  short  of  securing  the  desired  results,  largelv  be- 
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cause    of    their    impractical    service    requirements,   as    found   by 
the  men  at  the  end  of  the  monkey  wrench  or  the  oil  can. 

To  my  mind  one  of  the  rules  or  instructions  that  should  be 
read  frequently  by  most  of  us  who  are  interested  in  promoting 
•economy  in  locomotive  operation,  is  one  found  among  others 
posted  at  one  of  the  prominent  engine  terminals  in  this  territory, 
and  which  reads  as  follows : 

"Great  care  in  small  things  tends  to  greater  success  and 
economy  than  great  knozvledge." 

During  the  transition  period  from  the  comparatively  small 
to  the  modern  types  of  heavy  locomotives,  much  intelligent  con- 
sideration was  given  to  the  design  and  construction  of  every  de- 
tail, but  for  some  reason  little  attention  was  called  to  the  fact 
that  such  necessary  changes  in  design  also  demanded  the  adop- 
tion of  different  methods  of  operation,  as  witnessed  in  the  gradual 
but  sure  change  from  the  assigned  to  the  pooling"  system,  at 
points  where  the  cars  to  be  moved  require  trains  being  held  for 
power,  especially  since  there  has  been  a  similar  evolution  in  car 
equipment  and  train  service  conditions  during  the  same  period, 
all  of  which  has  resulted  in  the  employe  having  less  opportunity 
for  self  education  along  the  proper  lines  than  was  formerly  the 
case.  As  a  result,  it  is  possibly  the  most  difficult  problem  of  to- 
day to  provide  effective  means  for  the  proper  education  of  en- 
ginemen  and  firemen  in  the  various  mechanical  subjects  about 
which  they  should  have  considerable  knowledge  to  enable  them 
to  keep  up  with  the  procession  and  give  satisfactory  service  to 
their  employers.  As  a  general  proposition,  educational  work  of 
this  character  for  road  men  should  be  a  part  of  the  duties  of  the 
Road  Foreman  of  Engines  or  Traveling  Engineer,  and  to  enable 
him  to  do  so  he  should  not  be  required  to  look  after  more  than 
I  GO  road  locomotives  and  crews.  On  roads  or  divisions  where  the 
number  of  locomotives  is  small,  the  Master  Mechanic  can  take 
care  of  the  road  supervision,  in  addition  to  the  shop  organization, 
but  on  roads  handling  heavy  traffic,  thereby  necessitating  large 
shops  and  repair  points,  the  results  to  be  obtained  will  warrant 
the  services  of  a  Road  Foreman  or  Traveling  Engineer,  who 
should  have  entire  charge  of  the  crews  and  also  the  locomotives 
while   in   service,   reporting  to  the   Superintendent  and  obeying 
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the  instructions  of  the  Superintendent  of  Motive  Power,  or  where 
operating  under  a  departmental  organization,  to  the  Master  Me- 
chanic. In  either  case  the  Road  Foreman  should  loyally  support 
the  Superintendent  in  all  matters  of  locomotive  performance  and 
the  Master  Mechanic  concerning  maintenance.  To  this  end  he 
should  be  required  to  ride  on  each  locomotive  one  or  more  times 
each  month,  besides  giving  special  attention  to  certain  locomo- 
tives and  crews  which  are  working  under  some  unusual  or  unsat- 
isfactory conditions  relative  to  operation,  maintenance,  fuel,  lu- 
Iirication,  etc.,  there  being  ([uite  a  difference  between  men  being 
well  informed  and  knowing  what  they  should  do  and  what  ac- 
tually is  done,  where  they  are  not  controlled  by  proper  super- 
vision. 

The  peculiarity  and  variety  of  duties  performed  by  the  Road 
Foreman  or  Traveling  I^ngineer  require  the  selection  of  a  man 
in  good  physical  condition,  having  considerable  ability  and  good 
judgment  along  mechanical  lines,  and  furthermore,  to  obtain  re- 
sults and  keep  the  several  members  of  the  railroad  family  work- 
ing in  harmony,  he  must  be  somewhat  of  a  diplomat,  without 
being  an  all  annuid  good  fellow.  For  this  reason  the  men  ad- 
vanced to  the  position  of  Assistant  Road  Foreman  of  En- 
gines or  Traveling  Engineer,  should  be  a  first  class  engineman, 
having  not  less  than  two  vears'  road  experience,  and  before  being 
])romoted  they  should  have  attained  a  certain  amount  of  experi- 
ence on  special  work  in  the  Master  INIechanic's  department,  rela- 
tive to  shop  conditions,  also  grates,  draft  appliances  and  the  use 
of  steam  indicators,  or  at  least  how  to  intelligently  read  indicator 
diagrams  as  to  cause  and  remedy  for  certain  conditions  of  valves 
and  cylinders,  therebv  broadening  their  views  and  better  fitting 
them  to  analyze  mechanical  problems  from  both  a  shop  and  road 
standpoint.  The  Superintendent  and  Master  Mechanic  should 
keep  in  training  a  limited  number  of  available  men  who  would  lie 
in  line  for  advancement  to  the  positions  of  responsibility  referred 
to.  This  suggestion  might  also  include  the  instructor  of  fire- 
men, where  this  position  is  required.  The  instructor  of  firemen 
is  necessarily  a  much  younger  man  and  should  not  be  considered 
^n  direct  Ime  for  further  promotion  without  having  experience  as 
engineman  in  road  service ;  however,  to  have  desirable  men  al- 
ways available   for  this  position,  firemen  under  certain   regula- 


126  Proceedings  Railway  Club  of  Pittsburgh. 

tions  should  be  permitted  to  make  application  and  be  given  shop 
experience  as  machinist  helper,  or  inspector,  under  the  direction 
of  the  foreman  in  charge.  This  suggestion  is  made  advisably, 
knowing  well  the  probable  adverse  criticism  that  such  an  arrange- 
ment would  badly  effect  shop  organization,  on  account  of  the 
frequent  change  in  men,  and  the  probable  increased  rates  paid 
enginemen  or  firemen  while  so  employed.  Such  comments  are 
to  some  extent  warranted,  especially  in  case  of  a  reduction  of 
force  in  both  engine  house  and  road  forces,  where  the  regular 
shop  employes  might  have  to  give  way  to  the  road  men.  On  the 
other  hand,  shop  hands  could  be  considered  eligible  for  promo- 
tion to  the  position  of  firemen,  but  this  is  also  open  to  the  objec- 
tion before  mentioned.  However,  if  at  all  practicable,  such  an 
arrangement  would  be  of  great  benefit  along  educational  lines, 
and  tend  towards  a  higher  efficiency  of  the  entire  force. 

The  desirable  locomotive  engineman  of  the  present,  or  of 
the  future,  depends  largely  on  the  care  exercised  in  the  selection 
and  education  of  the  young  men  entering  the  service.  In  giving 
this  matter  some  thought,  it  would  appear  that  under  certain  con- 
<litions  of  train  service,  where  large  numbers  of  men  are  involved, 
an  ideal  arrangement  w^ould  be  the  adoption  of  what  might  be 
called  an  "Employment  Bureau,"  same  being  conducted  by  the 
Train  Master  or  other  representative  of  the  Superintendent,  who 
could  give  all  necessary  attention  to  the  employment  of  men  for 
both  locomotive  and  train  service.  Under  this  arrangement  where 
the  applicant  has  satisfactorily  passed  the  necessary  examination 
as  to  physical  condition,  education,  sight  and  hearing,  he  would 
be  assigned  to  duty  as  a  brakeman  in  road  or  yard  freight  train 
service,  with  the  understanding,  or  agreement  in  writing  if  neces- 
sary, that  the  company  in  each  case  reserves  the  right  to  deter- 
mine the  department,  either  "CT"  or  "MP"  to  which  the  em- 
ployee will  be  permanently  assigned,  at  the  same  time  permitting 
the  brakeman  after  a  certain  period  to  express  in  writing  to  the 
proper  officer,  their  preference  for  permanent  assignment.  This 
scheme  would  give  the  men  opportunity  while  serving  as  brake- 
man  to  become  familiar  with  train  rules,  signals  and  many  other 
practical  details  relative  to  locomotive  and  train  service,  so  that 
when  actually  transferred  to  the  position  of  fireman  they  are  in  a 
measure  prepared  to  perform  efficient  service,  and  in  this  way 
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overcome  the  trouble  and  expense  now  experienced  in  breaking 
in  new  men  as  firemen.  They  would  also  be  better  prepared  to 
withstand  the  hard  physical  labor  involved  in  firing  the  modern 
type  of  locomotive.  In  this  connection  the  statement  is  warranted 
that  there  is  no  excuse  for  the  so-called  front  brakeman  on  the 
ordinary  freight  train  other  than  to  ride  on  the  locomotive,  ob- 
serve signals  and  assist  the  fireman.  In  fact,  on  some  roads  it  is 
now  the  custom  to  require  the  trainmen  to  fire  the  locomotive 
over  certain  portions  of  the  division,  for  which  he  receives  the 
fireman's  rate  of  pay.  However,  whether  or  not  the  above  scheme 
could  be  established,  the  brakeman  in  good  standing  should  al- 
ways be  considered  a  desirable  applicant  for  the  position  of  fire- 
men. The  next  best  source  from  which  to  draw  men  for  this  po- 
sition would  be  the  sons  of  old  employes  or  other  well  known 
citizens  living  along  the  line  of  road,  thereby  attracting  to  the 
service  young  men  in  good  physical  condition  who  would  other- 
wise drift  into  farm  work.  Along  this  line  it  is  believed  heredity 
frequently  has  much  to  do  with  the  success  of  young  men  in  their 
chosen  profession  or  vocation. 

The  present  practice  of  hiring  men  for  the  position  of  fire- 
n;an  is  for  the  Motive  Power  representative  to  size  up  applicants 
and  examine  such  references  as  may  be  furnished,  after  which 
follows  the  required  physical  and  educational  examinations.  When 
these  several  examinations  have  resulted  satisfactorily,  the  man  is 
ready  to  receive  preliminary  instructions  concerning  the  actual 
liuties  of  a  fireman,  and  is  or  should  be  furnished  with  copies  of 
the  following  instruction  books : 

A.  Book  of  rules. 

B.  Block  signal  rules   (when  used). 

C.  Time  table. 

D.  First  aid  to  the  injured  instruction  book  (where  pro- 
vided). 

E.  Circulars  of  instructions  relative  to  firing  and  fuel  econ- 
omy. 

F.  Air  brake  instruction  book. 

G.  Steam  heat  instruction  book  (Not  furnished  until  fire- 
man is  in  line  for  promotion  to  passenger  service.) 

The  new  man  then  reports  to  the  Engine  House  Foreman. 
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usually  with  an  arrangement  to  be  sent  out  as  an  apprentice  fire- 
man on  a  freight  locomotive,  or  in  some  instances  it  is  the  practice 
to  at  once  mark  the  candidate  up  on  the  extra  list  as  fireman,  in 
which  case  the  fireman  instructor  is  required  to  ride  with  him 
until  both  the  instructor  and  engineman  are  prepared  to  report 
favorably  in  writing  to  the  Road  Foreman,  recommending  that 
he  be  employed  in  regular  service.  Some  investigation  concern- 
ing this  matter  indicates  that  on  some  railroads  the  Superin- 
tendent and  his  stafT  ofificcrs  have  for  years  felt  perfectly  satisfied 
that  after  handing  the  man  the  instruction  books  above  men- 
tioned they  had  done  their  full  duty  and  expected  ever  after  to 
hear  nothing  but  meritorious  reports  concerning  his  work.  It 
is.  however,  gratifying  to  find  that  railroad  officers  now  more 
generally  recognize  the  importance  of  education  of  enginemen  in 
order  to  insure  proper  maintenance  and  operation  of  the  various 
appliances  found  on  locomotives  and  cars. 

The  ])roper  time  to  commence  the  training  of  new  men  is 
without  question  immediately  after  they  enter  the  service,  and  it 
should  then  be  carried  along  as  a  continuous  performance  to  en- 
able the  men  to  keep  posted  on  the  frequent  changes  and  im- 
provements made  to  the  rolling  stock  and  its  mechanical  appli- 
ances. The  matter  of  education  from  a  railroad  man's  viewpoint 
should  be  strictly  along  the  lines  of  definite  instructions  and  su- 
pervision, with  strong  emphasis  placed  on  "supervision." 

For  this  reason  I  strongly  recommend  that  the  educational 
work  be  carried  along  under  what  is  called  the  progressive  ex- 
amination system,  whereby  new  employes  first  receive  prelimi- 
nary instructions,  followed  at  the  end  of  the  first,  second  and 
third  year  with  other  examinations,  progressive  in  character.  It 
may  be  surprising  to  some  to  know  the  different  subjects  about 
which  the  railroad  man  must  have  more  or  less  knowledge,  some 
of  which  are  as  follows: 

"Machinery,"  "fuel  economy,"  "air  brakes,"  "steam  heat," 
"block  signals,"  "safety  appliances,"  "rules  of  interchange," 
"loading  of  long  material,"  "transportation  of  explosives,"  "first 
aid  to  the  injured,"  etc. 

I  am  somewhat  familiar  with  the  progressive  examination 
method   of  instructions  as  carried  out   on  one  or  two  different 
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railroads,  and  find  but  little  difference  in  their  methods,  except 
as  controlled  by  local  conditions.  In  some  cases  the  first  and 
second  examination  is  made  by  a  responsible  division  officer  and 
the  third  examination  conducted  in  writing,  oral  or  both,  by  a 
committee  consisting  of  different  Master  Mechanics  and  Road 
Foremen  of  Engines.  At  other  points  the  examinations  are  all 
made  by  the  Motive  Power  Instructor  and  the  responsible  division 
officer. 

To  make  this  method  of  instructions  possible,  the  railroad 
or  division  should  provide  certain  necessary  printed  matter  or 
instruction  books  for  the  education  of  enginemen,  firemen,  train- 
men and  inspectors.  In  addition,  there  should  be  provided  at 
large  division  terminals  a  thoroughly  up-to-date  mechanical  in- 
struction plant,  containing  suitable  test  racks  and  sectional  parts, 
models,  etc.,  of  the  various  mechanical  appliances  as  applied  to 
locomotives  and  cars,  all  of  which  should  be  in  charge  of  a  com- 
petent instructor. 

For  railroads  having  a  large  number  of  outlying  points 
where  but  few  men  are  employed,  the  results  desired  may  war- 
rant the  use  of  a  fully  equipped  instruction  car,  it  making  period- 
ical visits  to  these  points  in  order  to  provide  opportunity  for 
every  employe  to  become  well  informed  on  the  different  subjects. 
While  the  examinations  referred  to  embraces  various  subjects. 
I  will  outline  only  the  work  as  conducted  for  the  air  brake  ex- 
amination, under  which  arrangement  the  men  when  first  em- 
ployed would  be  sent  to  the  instructor  for  general  instructions 
and  to  be  asked  such  questions  as  will  bring  out  any  previous 
knowledge  they  may  have  on  the  subject  under  consideration. 

For  new  men  a  predetermined  rating  of  60  should  be  es- 
tablished, simply  as  a  matter  of  record,  to  indicate  their  having 
no  previous  knowledge  on  the  subject.  At  the  next  or  subse- 
(juent  visits  of  these  men  to  the  instructor,  other  ratings  will  be 
given,  signifying  what  improvement,  if  any,  has  been  made.  Em- 
ployes failing  to  pass  the  first  progressive  examination  should  be 
granted  a  second  at  the  end  of  a  30  day  period,  and  if  again  un- 
able to  pass,  still  another  examination  should  be  given  at  the  end 
of  the  next  30  days,  and  if  advisable  a  fourth  opportunity  should 
be  permitted.  If  then  not  able  to  obtain  the  required  minimum 
rating  the  man  should  be  dropped  from  that  particular  service. 
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For  the  progressive  examination  employes  are  examined 
either  separately  or  in  classes  composed  of  a  limited  number,  of. 
say,  6  to  10  enginemen  or  firemen,  as  facilities  at  hand  will  per- 
mit. In  all  cases  the  instructor  places  the  name  of  each  man  on 
a  standard  blank,  as  shown  on  accompanying  sheet  "A,"  and  from 
"time  to  time  as  the  work  is  carried  along,  checks  up  the  knowl- 
edge of  the  men  by  a  suitable  mark  or  symbol  (X)  under  the  sev- 
eral headings,  each  having  a  certain  predetermined  value,  and 
after  the  class  is  dismissed  the  total  number  of  demerit  marks  are 
added  together  and  the  sum  substracted  from  100  to  find  the  per- 
centage earned.  It  should  not  be  understood  that  each  of  these 
several  (X)  marks  represent  incorrect  answers  to  either  a  written 
or  oral  question,  but  rather  that  one  or  more  questions  grouped 
together  have  not  been  understood,  the  marking  being  deter- 
mined by  the  importance  or  predetermined  value  of  one  or  more 
of  the  several  questions. 

In  the  case  of  enginemen,  they  should  be  given  two  ratings, 
one  to  show  their  knowledge  of  the  difterent  parts  of  the  appar- 
atus, the  other  to  indicate  proficiency  in  handling"  air  brakes  in 
train  service.  This  plan  seems  to  be  just  and  reasonable,  as  there 
are  a  number  of  enginemen  who  are  very  successful  in  handling 
air  brakes  in  train  service,  but  who  are  not  able  to  obtain  the  de- 
sired maximum  rating  by  ofifering  a  satisfactory  explanation  of 
the  mechanical  construction  of  the  various  parts. 

For  train  proficiency  the  rating  should  be  as  follows : 

Sixty  indicating  bad,  70  fair,  80  good  and  90  excellent. 

In  knowledge  of  mechanical  apparatus  enginemen  assigned 
to  passenger,  freight  or  yard  service  should  be  required  to  ob- 
tain a  rating  of  not  less  than  85,  wdiich  would  indicate  that  they 
are  well  informed  as  to  the  construction  of  parts  and  how  best  to 
operate  the  brakes  in  case  of  accident  or  under  unfavorable  con- 
ditions. The  only  exceptions  to  the  above  ruling  would  be  for 
certain  yard  shifting  operations  where  air  brakes  are  not  used 
on  trains,  for  which  a  lower  or  minimum  rating  may  be  estab- 
lished at  the  discretion  of  the  Division  Superintendent.  This 
would  signify  that  the  man  had  no  knowledge  of  construction  of 
apparatus  beyond  the  location  and  arrangement  of  the  different 
valves,  how  to  apply  and  release  the  brakes  and  to  couple  up  and 
disconnect  the  brake  connections. 
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In  the  same  way,  firemen  after  one  year  of  service,  should 
be  examined  on  these  different  subjects  and  required  to  obtain  a 
predetermined  rating  as  to  knowledge  of  mechanical  parts.  At 
the  end  of  the  second  and  third  year  they  should  be  re-examined 
with  a  correspondingly  higher  rating  required,  the  third  year  ex- 
amination being  considered  final  for  promotion  to  the  position  of 
engineman,  for  which  the  minimum  rating  should  be  85%  of  a 
possible  100.  Where  the  men  are  not  advanced  for  any  consid- 
erable time,  or  when  enginemen  are  demoted  and  again  advanced, 
another  examination  may  be  demanded.  The  final  examination 
should  be  both  written  and  oral,  for  which  a  list  of  printed  ques- 
tions may  be  prepared.  Firemen  should  only  receive  a  rating  in 
train  proficiency  when  actually  promoted  to  the  position  of  en- 
ginemen. 

When  trainmen  receive  instructions  on  air  brakes,  the  work 
is  carried  along  in  the  same  manner  as  has  been  explained  for 
enginemen  and  firemen,  but  as  they  are  not  examined  on  the  air 
pump  or  other  engine  equipment,  they  should  be  started  with  cer- 
tain demerit  marks  under  each  of  these  several  headings,  indi- 
cating either  an  entire  failure  or  that  no  examination  on  this 
particular  part  had  been  made.  Therefore,  trainmen  receiving 
no  demerit  marks  under  any  of  the  other  headings  on  the  special 
blank  referred  to,  could  only  make  a  maximum  rating  somewhat 
below  that  of  the  engineman.  There  should,  however,  be  a  mini- 
mum rating  established  for  all  passenger  and  freight  trainmen. 

Enginemen  should  be  re-examined  on  necessary  subjects  not 
less  frequently  than  once  every  two  years  in  order  to  be  eligible 
for  promotion  under  seniority  rules,  as  from  one  class  or  grade  of 
train  service  to  another,  yard  to  road,  freight  to  passenger,  or 
when  any  radical  changes  are  made  in  the  equipment. 

Engine  air  brake  inspectors  employed  at  terminals  should  be 
examined  along  the  same  lines  as  enginemen  and  the  same  rating 
should  prevail,  and  the  car  inspector  should  be  examined  and 
rated  along  the  same  lines  as  trainmen. 

All  employes  passing  the  examinations  as  required  by  the 
proposed  regulations  should  stand  equal,  any  preference  being 
determined  by  their  efficiency  record,  and  furthermore,  I  would 
make  special  mention  that  in  all  cases  of  meritorious  service,  or 


Economy  in  the  Operation  of  Locomotives.  133 

infraction  of  rules  coming  under  the  observation  of  responsible 
officers,  should  be  the  subject  of  investigation  and  such  recom- 
mendations and  action  taken  as  would  insure  making  a  change 
of  rating  from  lower  to  higher,  or  vice  versa,  as  the  case  may  war- 
rant. 

Instruction  books  on  locomotive  machinery  very  seldom 
cover  the  detail  arrangement  of  any  particular  class  or  kind  of 
locomotive.  The  information  required  to  sufficiently  educate  road 
men  should  be  edited  and  issued  by  the  different  railroad  compa- 
nies in  the  form  of  circulars  or  general  notices,  as  for  instance, 
one  to  cover  instructions  on  parts  of  machinery  on  locomotives 
equipped  with  link  motion  and  another  for  Walschaert  valve  gear, 
etc.,  so  that  in  the  event  of  radical  changes  being  made  in  the 
equipment  it  would  only  entail  a  change  of  some  one  particular 
circular. 

There  does  not  appear  to  be  an\"  necessity  or  demand  for 
the  compulsory  attendance  of  enginemen  and  firemen  to  general 
lectures  on  subjects  of  interest  to  these  employes,  although  when 
educational  in  character  they  are  sometimes  considered  desirable 
to  attain  results.  \\'hile  this  to  some  extent  may  be  true,  I  believe 
the  greatest  good  to  the  greatest  number  will  be  secured  by  means 
of  specific  instructions  issued  by  the  company  by  circular  or  gen- 
eral notice,  together  with  such  facilities  as  can  best  be  obtained 
through  a  properly  equipped  room  or  car. 

Where  the  facilities  herein  outlined  are  provided,  there 
does  not  appear  to  be  any  good  reason  for  issuing  printed  in- 
struction questions  or  issuing  proficiency  certificates  showing  re- 
sults of  examinations,  although  the  latter  information  is  abso- 
lutely necessary  as  a  matter  of  record,  yet  there  are  considerable 
objections  to  having  these  cards  issued  to  employes. 

It  should  hardly  be  necessary  to  say  that  with  any  method 
or  examinations  devised  for  the  safety  of  train  operations,  the 
work  is  only  half  done  when  not  followed  by  proper  supervision, 
and  whether  the  instructors  hold  the  title  of  Road  Foreman  or 
Traveling  Engineer,  they  should  be  provided  with  necessary  au- 
thority to  see  that  all  persons  interested  perform  their  duty  in- 
telligently and  thoroughly  along  the  lines  indicated  by  the  rules 
and   regulations   authorized  by   the   proper  authority.      Further- 
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more,  these  men  should  not  be  burdened  with  much  clerical  work. 
but  be  free  to  give  their  entire  time  to  instruction  and  improving 
the  methods  of  the  men  employed  in  handling  and  firing  loco- 
motives. It  is  essential,  however,  for  the  superintendent  or  other 
proper  officer  to  know  each  day  the  movements  of  their  represen- 
tatives, and  for  this  purpose  a  suitable  blank  should  be  used,  that 
is,  one  that  can  be  easily  filled  out  on  the  road,  and  when  for- 
warded and  received  by  the  proper  officer,  will  serve  to  show 
the  daily  movements  of  the  Traveling  Engineer  or  Fireman  In- 
structor, and  also  for  an  efificiency  record  of  engine  crews  when 
working  under  the  assigned  system,  or  separately,  where  the  pool- 
ing system  is  used. 

Sheet  "B"  shows  a  blank  for  this  purpose  which  is  herewith 
submitted  for  consideration. 

In  the  question  of  fuel  economy  there  are  many  important 
details  that  largely  effect  the  showing  on  the  performance  sheets 
about  which  the  road  men  have  no  choice  or  responsibility,  ex- 
cept to  make  recommendations  to  the  powers  that  rule,  covering 
any  matters  coming  under  their  observation.  For  instance,  the 
number  of  locomotives  in  service  above  the  actual  requirements, 
represents  unnecessary  investment  and  expense  in  maintenance 
and  additional  cost  of  coal  consumed  by  locomotives  being  held 
too  long  on  storage  tracks,  and  again,  there  is  more  fuel  wasted 
from  unnecessary  holding  of  trains  on  sidings  from  schedule  re- 
quirements and  the  stopping  of  heavy  trains  where  same  could 
be  avoided,  than  can  be  saved  by  the  concerted  efTorts  of  the 
engine  crew  during  the  entire  trip.  In  this  connection  careful 
tests  recently  made  indicate  that  not  less  than  15%  of  the  total 
amount  of  fuel  supplied  to  locomotives  perform  no  functions  in 
moving  trains,  but  disappears  in  the  incidental  ways  just  men- 
tioned, or  remains  in  the  fire  box  and  is  removed  at  the  end  of 
the  run. 

Many  devices  for  saving  coal,  including  superheaters  and 
mechanical  stokers,  have  been  tried  out  on  various  railroads,  but 
few,  if  any,  have  shown  sufficient  merit  to  warrant  their  general 
adoption,  especially  as  the  small  saving  usually  accompanying 
such  appliances  must  be  considered  against  the  cost  of  mainte- 
nance and  the  liability  of  their  being  out  of  order  and  consequent 
loss  in  efficiencv  of  the  locomotive.     It  is  also  true  that  a  thor- 
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oughly  practical  and  successful  mechanical  stoker  which  will 
convey  coal  from  tender  into  the  fire  box  would  be  a  most  im- 
portant development,  as  under  present  conditions  the  efficiency 
of  the  modern  locomotive  is  determined  largely  by  the  physical 
ability  of  the  fireman  to  do  the  w^ork. 

An  important  factor  in  economizing  is  obtained  by  giving 
careful  attention  to  draft  appliances  and  grates,  also  dampers 
where  these  fixtures  are  provided.  The  bad  condition  of  valves, 
piston  packing,  etc.,  are  sources  of  w^aste  of  steam,  and  there- 
fore coal.  All  of  these  parts  require  periodical  examination  to 
insure  their  being  in  proper  condition,  and  furthermore,  travel- 
ing engineers  should  be  required  to  know  that  enginemen  prop- 
erly report  on  regular  form  at  engine  terminals  all  defects  to 
parts  that  represent  steam  losses,  all  of  which  can  best  be  de- 
tected and  located  while  locomotive  is  in  road  service. 

Road  supervision  of  locomotives  and  trains  should  include 
the  entire  24-hour  day,  and  where  the  different  locomotives  or 
men  cannot  be  seen  within  reasonable  daylight  hours,  arrange- 
ments should  be  made  to  provide  supervision  for  those  engaged 

on  night  runs. 

Among  other  schemes,  what  may  be  termed  road  trials 
should  be  conducted  covering  different  kinds  of  service,  espe- 
cially where  large  amounts  of  coal  are  consumed  by  locomotives 
handling  maximum  tonnage  trains  over  controlling  grades.  On 
such  trips  the  coal  supply  should  be  carefully  weighed,  and  pre- 
ferably placed  in  bags  on  the  tender.  A  trial  of  this  kind  should 
be  made  first  with  the  average  engineman  and  fireman,  then  re- 
peated by  the  Road  Foreman  of  Engines  and  Fireman  Instructor 
handling  the  locomotive,  with  the  idea  of  producing  the  very 
best  results.    The  advantages  of  trials  of  this  character  are: 

First — The  quantity  of  coal  required  per  gross  ton,  including 
the  weight  of  car  and  lading,  is  determined  accurately  with  the 
l)cst  handling  and  firing  of  the  locomotive. 

Second — It  is  a  practical  demonstration  under  either  .the 
draw  bar  pull  or  adjusted  tonnage  method  of  making  up  trains, 
and  can  be  used  from  time  to  time  as  a  basis  of  checking  up  the 
practices  of  the  diiTerent  engine  crews,  and  with  the  use  of  coun- 
ters the  amount  of  coal  consumed.     To  do  this,  the  instructor 
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carefully  estimates  the  average  weight  of  coal  contained  on  the 
standard  shovel  and  by  carrying  this  device  in  the  hand  he  can 
easily  tally  the  total  number  of  shovelfuls  of  coal,  which  times 
the  pounds  per  shovel  will  give  the  total  amount  of  coal  used 
during  the  trip.  The  results  obtained  by  this  method  should  be 
compared  with  those  secured  from  the  weighed  coal  tests,  and 
they  will  also  be  found  to  compare  favorably  with  the  monthly 
or  other  reports  which  usually  come  to  hand  several  months  after 
date. 

Opinions  differ  among  enginemen  and  others  as  to  the  most 
economical  method  of  handling  the  reverse  lever  and  steam 
throttle  valve ;  some  believe  the  reverse  lever  in  long  cut-oft"  and 
throttle  valve  partly  closed  is  better  than  short  cut-oft"  with  throt- 
tle wide  open.  These  represent  extremes,  neither  of  which  can 
be  followed  successfully  over  the  entire  division,  but  a  combina- 
tion of  the  two  must  be  used  to  obtain  economical  results.  With 
maximum  tonnage  trains  over  controlling  grades,  short  cut-off 
and  full  throttle  must  be  used,  at  many  other  points  reverse  lever 
can  be  run  at  a  slightly  shorter  cut-off-  than  25%.  with  throttle 
only  partly  open,  it  not  being  necessary  to  maintain  boiler  pres- 
sure in  the  steam  chest  under  many  such  conditions,  thereby  in- 
suring better  valve  and  cylinder  lubrication  and  a  free  working 
engine,  although  with  partial  throttle  the  steam  ma}'  not  be  quite 
so  high  in  temperature. 

Records  of  coal  supplied  to  locomotives  on  the  per  ton  mile 
basis  cannot  be  satisfactory  where  tons  considered  are  those 
of  lading  only.  These  estimates  should  be  based  on  consump- 
tion per  gross  ton  mile,  that  is,  weight  of  car  and  lading.  Even 
this  is  incorrect  where  some  adjustment  factor  is  not  used,  as 
the  resistance  in  gross  tons  in  empty  and  loaded  cars  differ  ma- 
terially with  the  same  draw  bar  pull  on  the  locomotive.  In  other 
words,  the  measure  of  work  performed  is  the  total  tonnage 
moved  at  the  most  economical,  or  the  desired  speed. 

Level  firing  is  recommended.  The  firing  to  be  heavy  or 
light  as  the  service  may  demand,  as  no  one  kind  or  depth  of  fire 
will  give  the  same  results  under  various  conditions.  These  ques- 
tions must  be  worked  out  by  the  judgment  of  the  engine  crew 
or  the  instructor.  From  a  number  of  comparative  tests  made  to 
show  the  economy  of  different  methods  of  firing,  it  would  appear 
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that  a  large  bank  or  hump  fire  is  wasteful  of  coal,  although  a 
small  bank  may  be  used  with  about  the  same  economy  as  the 
level  fire ;  the  latter  method,  however,  insures  a  cleaner  fire  dur- 
ing the  entire  trip.  It  w^ill  be  found  that  the  "light  fire"  man 
who  places  most  of  the  coal  on  the  sides  and  across  the  back  of 
the  fire  box  can  maintain  steam  pressure  with  the  door  always 
on  the  latch,  because  not  all  of  the  air  is  required  to  go  through 
the  grates  to  keep  the  fire  open.  Therefore,  a  large  portion  of 
air  can  be  admitted  at  the  door  above  the  fire  as  an  aid  to  complete 
combustion.  In  fact,  a  closed  door  indicates  a  too  heavy  fire  re- 
quiring the  draft  to  tear  it  up  to  permit  sufficient  quantities  of  air 
to  pass  through.  How^ever,  with  either  the  small  bank  or  level  fire 
the  door  must  be  opened  and  closed  on  the  latch  between  each 
shovelful,  and  also  remain  on  the  latch  between  fires  or  until  the 
low  volatile  gasses  are  consumed.  Sketch  "C"  will  illustrate  the 
diflferent  methods  of  firing  herein  referred  to. 

At  terminals  there  are  usually  one  of  two  methods  followed 
when  banking  fires,  that  is,  front  or  back  banking.  The  front 
method  means  that  the  live  fire  and  coal  is  placed  next  to  the  flue 
sheet  and  this  is  believed  to  be  the  most  desirable,  except  where  it 
is  the  practice  to  brick  oflf  the  front  portion  of  grates.  There  is 
nothing  saved  in  banking  fires  in  the  large  modern  type  locomo- 
tives for  a  period  of  24  hours  or  more,  as  w^here  this  is  done  it  is 
generally  necessary  to  again  clean  the  fire  before  leaving  the  ter- 
minal, so  that  the  amount  of  coal  required  to  keep  the  fire  in  good 
condition  and  to  build  it  up  the  second  time  is  greater  than  the 
amount  required  for  a  new  fire. 

It  is  estimated  that  approximately  2000  lbs.  of  coal  is  used 
to  clean  and  bank  a  fire  for  a  period  of  24  hours.  To  build  up  a 
fire  after  cleaning  600  lbs.,  and  for  a  new  fire  until  80  lbs.  steam 
has  been  obtained  1200  lbs. 

It  might  not  be  out  of  place  here  to  say  that  the  work  of  a 
locomotive  is  to  move  cars  at  certain  speeds,  and  for  road  service 
it  should  be  so  employed  from  18  to  20  hours  during  each  24 
hour  day,  as  under  favorable  conditions  it  is  believed  4  to  6  hours 
is  sufficient  time  after  arrival  at  a  terminal  for  cleaning  of  fires 
and  making  all  light  running  repairs,  and  8  to  10  hours  for  thor- 
ough inspection  and  repairs  at  each  periodical  boiler  wash  period. 
At  this  time  the  more  supervision  and  care  exercised  concerning 
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attention  to  details  will  show  economy  by  reason  of  the  less  num- 
ber of  locomotive  failures  in  train  service  and  a  greater  total 
mileage  between  shoppings  for  repairs. 

The  following  are  some  of  the  details  incident  to  fuel  econ- 
omy requiring  careful  supervision : 

To  keep  boiler  clean  and  free  from  scale  and  the  flues  clean 
throughout  their  entire  length,  as  well  as  at  the  ends. 

Draft  appliances,  in  connection  with  air  openings  in  the  ash 
pan  and  size  of  exhaust  nozzle. 


The  proper  handling  of  reverse  lever  and  steam  throttle 
valve,  to  see  that  the  former  is  at  all  times  placed  in  the  proper 
working  notch  and  that  the  latter  is  full  open  when  engine 
is  working  under  maximum  conditions  over  ruling  grades. 

While  on  the  road  to  watch  the  method  of  firing  and  enforce 
instructions  relative  thereto,  the  details  of  which  depend  largely 
on  the  quantity  of  coal  furnished. 

Proper  operation  of  injectors  to  maintain  uniform  height  of 
water  in  boiler  at  such  times  and  places  as  will  consume  the  least 
amount  of  coal  and  loss  of  steam  pressure. 
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Injectors  should  be  shut  off  during  the  hard  work  of  accel- 
erating speed  when  starting  trains.  On  the  other  hand,  the  op- 
posite extreme  must  be  avoided  whereby  large  quantities  of 
water  are  admitted  into  the  boiler  when  steam  is  shut  off  and  fire 
not  burning  brightly,  at  which  time  the  circulation  of  water  is 
sluggish.  Good  judgment  on  the  part  of  the  instructor  will  find 
the  happy  medium  that  gives  the  best  results.  Attention  might 
also  be  called  to  the  frequent  cases  of  excessive  waste  of  water 
and  coal  due  to  unnecessary  blowing  off  of  steam  at  safety  valves. 
These  valves  on  large  types  of  locomotives  carrying  200  lbs. 
steam  pressure  will  blow  out  about  75  lbs.  of  water  per  minute. 

The  prevention  of  excessive  black  smoke  by  proper  firing 
with  either  the  one,  two  or  three  shovelful  method,  the  best  re- 
sults being  obtained  by  swinging  the  door  in  a  leisurely  manner 
between  each  shovelful  and  placing  it  against  the  latch  between 
fires,  or  until  the  low  volatile  gasses  are  consumed. 

To  arrange  for  locomotive  receiving  full  supply  of  coal  at 
points  requiring  the  shortest  haul  of  this  material  in  cars,  and  to 
have  tenders  at  least  nearly  empty  when  sent  to  shop  for  re- 
pairs. 

To  avoid  overloading  of  tenders  and  the  subsequent  loss  due 
to  coal  falling  to  the  track,  also  keeping  the  deck  plate  tight 
around  boiler  and  sides  of  the  cab  for  the  same  reason. 

To  avoid  unnecessary  or  too  frequent  cleaning  of  fire  and 
not  enough  or  too  frequent  use  of  the  scraper  or  shaking  of 
grates  while  locomotive  is  working  on  the  road. 

The  proper  wetting"  of  coal  on  tenders,  which  should  be 
done  both  for  the  comfort  of  the  men  and  to  improve  the  condi- 
tion of  fuel. 

Locomotives  should  be  delivered  on  receiving  tracks  at  ter- 
minal with  full  supply  of  water  in  boiler  to  avoid  the  excessive 
use  of  injectors  to  fill  boiler  after  fire  is  cleaned  or  removed. 

In  this  connection  I  believe  a  mistake  is  made  at  many  other- 
wise modern  engine  houses  by  having  the  coal  and  sand  storage 
facilities  placed  on  the  receiving  tracks.     It  frequently  occurs 
when  locomotives  are  loaded  on  the  inbound  movement  that  they 
must  be  returned  to  have  the  coal  or  sand  removed  in  order  to 
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make  necessary  repairs,  and  at  other  times  the  locomotive  must 
be  moved  against  the  traffic  to  the  coal  wharf  for  full  supply  after 
standing  an  unusual  length  of  time  on  storage  tracks. 

The  economical  operation  of  locomotives  also  demand  care- 
ful supervision  of  the  methods  employed  in  handling  lubricating 
oils,  for  surprising  as  it  may  appear,  there  are  many  men  who 
believe  good  lubrication  can  best  be  obtained  by  quantity  rather 
than  quality. 

The  ideal  conditions  insuring  perfect  lubrication  on  locomo- 
tives is  to  have  a  lubricant,  the  globules  of  which  will  be  suf- 
ficiently strong  and  the  mechanical  arrangement  such  that  the 
load  carried  on  the  bearings  will  not  force  out  the  film  of  oil. 
thereby  permitting  metallic  contact.  However,  the  technical  side 
of  this  subject  is  beyond  the  scope  of  this  paper,  it  being  enough 
to  say  that  as  a  general  proposition  railroads  are  using  lubricat- 
ing oils  of  a  character  that  fully  meet  the  requirements  of  the 
service. 

Responsibility  for  caring  for  lubricating  oils  usually  com- 
mence with  the  Master  Mechanic,  who  is  required  to  provide  ar- 
rangements at  engine  terminals  for  storage  of  large  quantities  of 
this  material.  Where  large  quantities  of  oils  are  handled,  tank- 
storage  should  be  employed,  the  tanks  being  placed  in  vaults,  but 
elevated  above  the  floor  so  that  leakage  can  easily  be  detected. 
When  barrel  storage  is  employed  frequent  examination  is  re- 
<|uired  to  prevent  excessive  loss  due  to  leakage.  At  outlying 
points  were  oil  in  barrels  must  be  stored,  same  should  be  pro- 
tected by  shed  covers. 

Lubricating  oils  are  furnished  to  enginemen  or  inspectors 
on  receipt  of  a  proper  check  for  the  amount  authorized  on  oil 
limit  schedules,  which  are  issued  by  the  Superintendent  of  Mo- 
tive Power,  ]\Iaster  Mechanic  or  Road  Foreman  of  Engines,  it 
being  determined  from  previous  experience  the  quantity  that 
should  be  used  for  each  100  or  more  miles  run.  The  same  au- 
thorities also  determine  the  amount  required  to  properly  saturate 
wool  or  cotton  waste  when-  prepared  for  packing  journal  boxes 
on  locomotives  and  tenders. 

The  method  usually  followed  is  to  provide  either  the  engine- 
man  or  the  locomotive  with  a  10  to  14  lb.  can  for  necessary  sup- 


142  Proceedings  Railway  Club  of  Pittsburgh. 

ply  of  engine  oil,  same  having  in  some  cases  a  receptacle  for  car- 
rying a  small  amount  of  rod  cup  grease,  and  another  can  of 
from  4  to  6  lbs.  for  a  supply  of  oil  for  use  exclusively  in  valves 
and  cylinders. 

Engine  crews  on  arrival  at  terminal  should  be  required  to 
lake  the  supply  cans  to  the  oil  house,  or  other  designated  place, 
or  store  them  in  the  boxes  on  tender  and  deliver  the  keys  to  the 
Engine  House  Foreman,  as  conditions  at  each  terminal  may  de- 
mand. Ilefore  leaving  terminal,  engine  crews  are  usually  re- 
quired to  secure  the  supply  cans  from  the  locomotive  or  at  the 
oil  house,  and  have  them  refilled  to  the  amount  governed  by  the 
oil  limit  schedule,  which  if  carefully  determined  represents  the 
amount  that  should  be  used,  but  in  case  oil  not  used  is  returned, 
the  amount  may  be  credited  to  the  supply  for  the  following  trip. 
Where  locomotives  and  cans  are  assigned  to  regular  crews,  the 
practice  is  generalh'  followed  to  permit  their  keeping  on  hand  a 
small  amount  of  extra  oil  saved  from  the  daily  trip  allowance, 
the  total  amount  carried  being  controlled  by  the  limited  size  of 
the  supply  can.  In  case  it  becomes  necessary  to  furnish  addi- 
tional oil  while  on  the  road  by  reason  of  journals  heating,  etc.,  oil 
limit  schedules  should  specify  the  amount  to  be  furnished.  Checks 
for  excess  oil  should  state  in  writing  on  the  reverse  side  cause  for 
drawing  such  excess  oil,  this  check  to  be  made  in  duplicate  and 
signed  by  the  Engine  House  Foreman  and  copy  sent  to  the  proper 
officer  for  investigation  as  to  cause.  Hard  grease  for  rod  cups 
should  be  handled  in  the  same  manner,  and  enginemen  held  re- 
sponsible for  the  adjustment  of  plungers  and  proper  lubrication  of 
main  and  side  rod  bearings. 

Engine  house  people  are  generally  held  responsible  for  the 
care  and  maintenance  of  locomotive  and  tender  journal  lubrica- 
tion. The  methods  and  amount  of  packing  used  in  journal  boxes 
being  prescribed  by  properly  authorized  instructions  and  fur- 
nished to  inspectors  on  receipt  of  regular  blanks  signed  by  the 
Foreman,  who  should  be  held  responsible  for  the  economical  use 
of  this  material,  including  the  reclaiming  of  oil  and  waste  from 
packing  in  good  condition  removed  from  journal  boxes. 

With  the  modern  type  of  equipment  opinions  differ  as  to 
the  quantity  of  different  oils  required  to  insure  proper  lubrication. 
The  facts  are.  that  the  records  of  a  number  of  railroads,  or  where 
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results  are  compared  between  different  districts  on  the  same  road, 
mdicate  clearly  that  tthe  consumption  varies  greatly  per  100  lo- 
comotive miles  run. 

For  the  lubrication  of  valves  and  cylinders,  it  is  believed  en- 
tirely satisfactory  results  can  be  secured  when  using  a  sight  feed 
lubricator  in  good  condition,  with  a  consumption  of  approxi- 
mately I  lb.  valve  oil  to  an  average  of  80  miles  on  passenger  lo- 
comotives and  the  same  amount  for  50  miles  on  freight  locomo- 
tives. For  yard  and  local  shifting  service  the  oil  limits  should 
be  determined  on  the  hour  basis  instead  of  miles.  The  difference 
in  miles  run  per  pound  or  pint  in  the  various  kinds  of  service  re- 
ferred to  depends  upon  the  piston  speed  and  tonnage  hauled. 

Enginemen  and  firemen  should  be  instructed  concerning  the 
character  of  the  lubricant  and  understand  that  perfect  cylinder 
lubrication  does  not  depend  altogether  on  the  speed  at  which 
the  lubricator  is  working,  but  rather  on  starting  the  lubricator 
10  or  15  minutes  before  leaving  a  terminal  in  order  to  thoroughly 
lubricate  all  parts  before  using  steam,  the  feed  valves  being  ad- 
justed to  supply  from  2  to  6  drops  per  minute  for  each  cylinder 
and  I  per  minute  to  the  air  pump,  depending  on  the  character  of 
service. 

It  should  not  be  necessary  to  say  that  proper  lubrication 
cannot  be  obtained  where  an  excessive  amount  of  water  is  car- 
ried in  the  boiler.  Some  one  has  stated  with  a  great  deal  of 
truth,  that  too  much  water  in  a  boiler  is  pretty  nearly  as  bad  as 
not  enough.  In  any  event,  there  is  no  question  but  that  the  fre- 
f|uent  washing  of  the  valves  and  cylinders  is  one  of  the  common 
causes  of  imperfect  lubrication  and  consequent  excessive  use  of 
lubricating  oils.  Too  much  water  in  the  boiler  is  also  frequently 
noticed  when  locomotives  are  standing  on  engine  house  tracks. 

Careful  supervision  should  overcome  the  trouble  frequently- 
experienced  from  the  practice  of  mixing  cylinder  oils  with  en- 
gine or  other  oils,  which  is  without  question  a  bad  practive. 
whether  same  is  used  for  cylinder  lubrication  or  in  rod  cups,  for 
the  reason  that  when  the  combination  oil  is  heated  or  well  shaken 
up,  its  lubricating  qualities  are  very  much  impaired. 

Machinery  oils,  of  the  kind  with  which  I  am  familiar,  must 
be  used  exclusively  on  bearings  having  a  low  temperature,  such 
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oils  not  being  suitable  for  use  on  hot  parts.  A  good  lubricant  for 
machinery,  however,  is  one  that  will  best  prevent  the  bearings 
heating  above  what  is  known  as  running  temperature. 

The  Road  Foreman  of  Engines  and  his  assistants  should  be 
held  responsible  for  seeing  that  enginemen  follow  the  best  known 
methods  of  oiling  machinery  and  journal  boxes  on  their  locomo- 
tives for  the  different  kinds  of  service.  It  will  many  times  be  no- 
ticed that  some  men  will  oil  their  engine  the  same  for  either  a 
long  or  short  run,  or  that  certain  men  after  oiling  carefully  at 
the  terminal  will  run  over  the  entire  division  using  very  little  or 
no  oil  on  any  part  of  the  machinery,  while  other  men  will  oil 
around  several  additional  times  under  the  same  conditions.  The 
former  method  indicates  clearly  that  the  engineman  knows  what 
is  required  from  lubricating  oils,  while  the  other  man's  action 
clearly  indicates  a  lack  of  interest  in  his  business.  As  both  men 
no  doubt  had  the  same  opportunity  for  education,  the  improve- 
ment in  the  latter  can  only  be  attained  by  rigid  supervision  on  the 
part  of  the  instructor. 

When  machinery  is  maintained  in  fairly  good  condition  and 
all  parts  well  lubricated,  it  is  not  necessary  to  again  lubricate 
working  parts  of  locomotives,  other  than  valves  and  cylinders, 
between  terminals,  or  for  continuous  runs  of  from  150  to  200 
miles  for  passenger,  and  where  time  on  the  road  is  not  excessive 
100  to  150  miles  for  freight  locomotives.  Under  these  conditions 
they  should  be  expected  to  make  a  general  average  of  20  to  25 
miles  per  pound  or  pint  of  engine  oil. 

Driving  box  lubrication  is  obtained  by  means  of  a  supply 
of  oil  from  both  top  and  bottom  of  the  journal,  while  tender  and 
car  journals  depend  altogether  on  the  supply  of  lubricant  from 
the  under  side.  In  either  case,  however,  it  is  essential  that  the 
packing  in  journal  box  cellars  be  maintained  in  good  condition, 
and  to  this  end  it  is  necessary  that  a  good  quality  of  wool  w^aste, 
or  other  suitable  material,  be  provided  and  same  prepared  for 
use  by  being  submerged  in  oil  for  not  less  than  48  hours,  after 
which  the  waste  should  be  drained  of  free  oil  in  excess  of  4  lbs. 
oil  per  pound  of  waste,  and  furnished  to  inspectors  well  loosened 
up  and  not  wrapped  up  tightly  in  balls. 

In  packing  journal  boxes  it  is  a  great  mistake  to  have  the 
waste  contain  too  much  free  oil,  as  this  makes  it  impossible  to 
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pack  sufficiently  tight  under  the  journal  to  prevent  pounding  down 
after  locomotive  or  car  is  in  motion. 

Dust  guards  at  back  of  journal  boxes  should  be  maintained 
in  good  condition  and  the  packing  kept  firmly  set  up  to  the  jour- 
nal at  the  rear  of  the  box.  At  the  sides  the  waste  should  not  be 
allowed  to  extend  above  the  center  line  of  journal,  for  if  the 
waste  is  allowed  to  pack  against  the  rising  side  of  tlic  bearing  it 
will  soon  become  glazed  and  act  as  a  wiper  and  is  very  likely 
to  clean  the  journal  of  free  oil,  thereby  preventing  it  from  pass- 
ing under  the  bearing. 

The  best  results  and  wdth  considerable  economy  in  the  amount 
of  oil  and  waste,  will  be  obtained  by  having  locomotive  and  ten- 
der journal  box  cellars  not  more  than  2J4"  deep,  as  experience 
proves  that  capillary  attraction  will  not  bring  sufficient  oil  through 
waste  from  a  greater  depth. 

To  avoid  much  of  the  trouble  experienced  from  hot  journals 
and  excessive  consumption  of  material,  inspectors  should  be  care- 
fully instructed  and  permanently  assigned  to  the  care  of  packing 
in  locomotive  and  tender  journal  boxes.  This  work  is  oftentimes 
slighted,  especially  when  pushed  for  power  the  engine  dispatcher 
anticipating  engine  being  ready  had  offered  same  to  the  "CT" 
department. 

When  locomotives  are  in  shop  for  such  repairs  as  require 
the  removal  of  wheels,  it  should  be  known  that  journals,  brasses, 
etc.,  are  in  good  condition,  the  oil  passages  open  and  the  packing 
in  proper  condition  before  wheels  are  replaced.  To  insure  per- 
fect lubrication  and  a  proper  running  journal,  the  driving  box 
bearings  should  be  bored  approximately  1-64"  larger  than  the 
journal. 

When  giving  attention  to  the  waste  on  top  of  driving  boxes, 
care  should  be  exercised  to  arrange  same  so  that  oil  does  not 
escape  too  freely  through  the  oil  holes  to  the  hub  face  of  box  or 
to  the  shoes,  and  to  prevent  oil  from  syphoning  over  the  sides  of 
the  box.  Wick  feed  through  the  oil  passages  in  locomotive  jour- 
nal boxes  is  to  be  recommended. 

Driving  or  other  journal  boxes  fitted  for  oil  lubrication  and 
running  cool  should  not  be  lubricated  with  valve  oil  or  other 
heavv   sfreases,  as  the  bearinsTS  must  become  heated  to  a  hieh 


146  Proceedings  Railway  Club  of  Pittsburgh. 

temperature  before  this  oil  or  grease  will  feed  to  the  journal. 
This  in  many  cases  will  delay  too  long  the  lubrication  and  be  the 
cause  of  excessive  heating. 

Instructions  covering  the  following  small  details  if  properly 
enforced  bring  about  large  revenue  returns. 

When  oiling  around,  do  not  overflow  oil  cups,  oil  holes  or 
guides,  as  it  does  no  good  and  it  is  both  wasteful  and  expensive. 

When  guide  or  piston  rod  cups  are  equipped  with  adjustable 
feeds,  they  should  be  open  and  adjusted  before  leaving  terminal 
and  closed  at  end  of  each  day  or  trip. 

The  feed  of  lubricators  must  not  be  increased  when  nearing 
the  end  of  a  run  for  the  purpose  of  draining  out  the  surplus  oil. 
Neither  must  oil  be  allowed  to  escape  at  the  drain  plug  when 
draining  lubricators  previous  to  refilling. 

Machinery  oil  cans  must  be  kept  in  a  location  on  the  locomo- 
tive that  will  not  allow  the  oil  to  become  heated  above  65  or  75 
degrees,  as  the  lubricating  properties  of  the  oil  is  very  much  im- 
paired when  heated  to  a  high  temperature. 

It  is  also  essential  when  refilling  lubricator  with  oil  to  see 
that  the  operating  valves  are  closed  and  again  opened  properly 
and  that  sufficient  time  be  allowed  to  insure  the  condensation  to 
fill  the  chamber  and  raise  the  oil  to  the  top  of  the  oil  pipes  before 
the  feed  valves  are  opened.  Some  care  in  this  direction  will  pre- 
vent most  of  the  troubles  with  lubricators,  and  in  addition,  sight 
feed  glasses  will  remain  clear  and  there  will  be  no  loss  of  oil  by 
syphoning. 

To  insure  good  machinery  lubrication  with  a  minimum  con- 
sumption of  oil,  it  is  essential  that  journals  not  in  service  should 
be  coated  witii  some  suitable  material  to  avoid  rusting  and  this 
mixture  should  be  thoroughly  cleaned  ofif  before  placing  them  in 
service.  Journals  must  also  be  trued  up  properly  before  leaving 
the  machine  shop. 

It  is  not  good  practice  to  change  a  partly  worn  bearing  from 
one  journal  to  another. 

Proper  templates  should  be  furnished  inspectors  in  shops 
corresponding  to  the  various  size  journals  to  insure  proper  bear- 
ings being  applied. 


Economy  in  the  Operation  of  Locomotives.  147 

Grease  has  recently  come  into  general  use  for  the  lubrication 
of  main  and  side  rod  bearings,  and  without  a  question  of  doubt 
the  results  obtained  have  been  entirely  satisfactory,  although  the 
consumption  in  most  cases  is  largely  in  excess  of  the  require- 
ments. Grease  compound  as  a  lubricant  for  driving  wheel  jour- 
nals has  been  used  exclusively  on  quite  a  number  of  locomotives 
on  many  different  railroads  and  in  my  opinion  where  the  auto- 
matic lubricating  device  is  properly  designed  and  applied,  and  the 
proper  grade  of  grease  furnished,  this  arrangement  will  be  found 
the  most  satisfactory  and  economical  method  of  lubricating  driv- 
ing wheel  journals  on  the  large  modern  type  locomotive. 

Lamp  burning  oils  are  furnished  to  locomotives  for  head- 
lights, torches  and  lamps.  The  keeping  of  headlights  or  torches 
in  good  condition  is  perhaps  the  most  essential  requirement  for 
preventing  wasteful  consumption  of  this  material.  The  practice 
of  allowing  lamps  to  burn  during  the  hours  of  daylight,  and 
when  not  required,  is  both  wasteful  and  contrary  to  good  railroad 
practice. 

Lamp  oils  should  not  be  furnished  for  use  in  locomotive  or 
train  service  after  having  been  carried  in  stock  for  a  period  of 
nine  months  or  more,  as  during  that  time  the  value  of  the  com- 
pounds will  become  very  much  impaired. 

Another  interesting  detail  in  locomotive  operation  requiring 
supervision  relates  to  the  question  of  tool  equipment,  and  it  may 
be  of  interest  to  some  few  "old  timers"  who  may  be  present  to 
say  that  there  is  little  if  any  difference  in  number  and  kind  of 
tools  required  for  the  modern  locomotive  than  was  the  case  years 
ago  when  smaller  locomotives  were  in  general  road  service.  In 
fact,  if  any  difference  does  exist  the  reverse  is  true,  as  15  or  20 
years  ago  engine  crews  required  a  greater  variety  of  tools  and 
other  supplies  than  at  the  present  time,  as  it  was  then  considered 
necessary  to  equip  all  locomotives  with  screw  jacks,  car  replacers, 
pinch  bars,  wrenches  for  eccentric  set  screws,  cylinder  piston 
packing  nut  wrenches  and  small  valve  trams,  some  of  which  the 
men  of  today  in  charge  of  locomotives  would  not  need,  and  pos- 
sibly would  not  know  how  to  use  should  they  be  provided. 

Of  the  various  schemes  suggested  and  tried  out  on  various 
railroads,  no  two  would  seem  to  fit  in  with  conditions  existing 
on  any  other  road,   so  that  any  information  at  hand  will  only 
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serve  as  an  aid  in  preparing  a  tool  list  under  known  conditions. 
However,  the  number  and  kind  of  small  tools  to  be  furnished 
should  be  determined  largely  by  the  work  required  of  the  engine 
crews  for  the  maintenance  of  machinery  as  effected  under  either 
the  assigned  or  pooling  system. 

Where  storage  track  facilities  at  engine  terminals  will  per- 
mit, engine  crews  of  assigned  locomotives  are  generally  willing 
and  should  be  expected  to  make  such  repairs  as  adjustment  of 
driving  box  wedges,  keying  rod  brasses,  the  keeping  in  condi- 
tion of  headlights,  lamps,  etc..  and  all  safety  and  cotter  pins  in 
bolts  and  keys,  and  in  addition  to  report  intelligently  defects  of 
every  character  to  the  machinery,  as  well  as  the  true  condition  of 
tool  equipment  on  arrival  at  terminal.  When  working  under  the 
pooling  system  the  best  results  will  be  obtained  by  holding  engine 
house  people  responsible  for  making  all  repairs,  only  requiring 
enginemen  to  make  out  proper  work  reports  concerning  defects 
to  machinery,  including  the  condition  of  tool  equipment,  on  ar- 
rival at  each  terminal. 

The  list  of  tools  and  furniture  shown  on  sheet  "D"  will  serve 
to  show  what  articles  are  considered  necessary. 

In  reading  over  the  list  of  tools  it  should  be  understood  that 
the  several  articles  in  group  "A"  are  those  considered  as  fixtures 
and  remain  permanently  on  the  locomotive. 

Group  "B"  refers  to  firing  tools  and  group  "C"  the  small 
tools,  cans,  lamps,  etc.,  for  which  engine  crews  are  usually  held 
responsible,  both  while  on  the  road  and  at  terminal. 

One  of  the  most  common  methods  followed  in  the  care  of 
tool  equipment  is  to  furnish  enginemen  with  the  required  number 
of  small  hand  tools,  lamps  and  oil  cans,  and  charge  such  articles 
as  personal  property.  This  method  has  been  found  to  be  both 
economical  and  satisfactory  where  the  proper  facilities  are  pro- 
vided at  engine  terminals  to  permit  engine  crews  to  remove  their 
kits,  as  they  are  sometimes  called,  to  some  convenient  room, 
where  they  are  kept  under  lock  and  key  tuitil  wanted  for  the  fol- 
lowing trip. 

This  plan,  in  connection  with  an  individual  record  of  each 
article  furnished,  is  possibly  the  most  ideal  one  for  caring  for  lo- 
comotive tool   equipment,  but  unfortunately  this   scheme  is  not 
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always  practicable  on  account  of  the  arrangement  of  tracks  at 
terminals. 

At  other  engine  terminals  it  is  the  practice  to  require  engine- 
men  and  firemen  on  arrival  at  receiving  tracks  to  place  all  tools 
and  oil  cans  in  storage  boxes  on  locomotive  or  tender,  and  after 

"D" 


KIND. 


I        NUMRER 
I  Pass.  I    Frt.  | Shift. 


KIND. 


.MUMBER 


IGroup  "A"  Furniture 

I 
1 1  Blocks,    Crosshead. .  . . 
1-*1  Boards,    Coal     (Set).. 

:51  Boxes,   Medical    | 

41        "        Seat    .... 

ni        "       Tin    

i>|  Chimney,    Headlight. 

T|  Clamps,    Valve 

S|Clip,    Order    

'.•I  Cooler,    Water     

10l*Cord,    Bell    

11  (        "        Whistle     

12  *Curtain,  Cab,  Back. 
i:^|*       "  "       Side. 

14|FIags,   Hreen    

1.5|       "        Red     

101       "        White     

ITlFlag    Holders    

18|Hose,    Brake    

1!t|*     ■'        Injector     squirt 

-1|       "        Steam    

-li| Knuckle,    Extra    .... 

U'.>1  Lamps,    Cab    

Ii4|**     '■       Classification 

L'."|**      '■       Marker 

•-'61*Padlock     

•J7l°°Pole,    Push    

•-;Si°°Rope,   Tank    

2!>|Seat,    Drop     

HOr Shield,    Window    ... 
.■?1  jTorpedoes    

I 


I  Pass. I    Frt.  |Shift 


I     Group   "B,"    Firing 
I  Tools. 

II Lever,    Shaker    Grate. 

2|Pick,    Coal    

3j Poker,   or   Scraper.... 
4'Shovcls     


Group   "C,"   Tools, 
Cans,    Lamps. 


ll'.ucket.    Ice    

IJBucket,    Tank    

-iCans,    Combination  oil 

1     and  grease   

.SJCans,    Valve    Oil 

4|Chisel     

."•]Cup,    Drinking    

filHanimer    

TjHook,   Packing    

8IIron..    .Sponging    

9|Lamn.   Red    'or  comb. 

I      red    and   white) 

10!  Lamp,    White,    (or 
I      comb,   red   &  white) 

lljTorches    

121  Wrenches,   A.   P.   and 

I      Spanner   

1."!* Wrenches,    Alligator. 
14|*Wrenches,   Grease 

I     Cup    

l.'>!  Wrenches,   Monkey    .  . 


*Only  when  required. 

**Shifting  Locomotives  having  two  headlights  will  be  supplied,  at  designated 
points,  with  lamps,  flags,  etc.,  to  carry  out  train  signal  rules,  when  required  to  go 
beyond  yard  limits. 

'As   standard. 

'^Tank  ropes  anrl  push  poles  may  be  omitted  from  locomotives  assigned  exclu- 
sively   to   helping    service. 


locking  same,  to  deposit  the  keys  in  the  office  of  Engine  House 
Foreman,  where  they  remain  until  wanted  for  the  next  trip,  when 
the  engineman  or  fireman  secures  the  cans,  taking  them  to  the 
oil  house  for  the  regular  supply  of  lubricating  oil  and  waste.  At 
still  other  points  when  locomotives  arrive  the  oil  cans  and  lamps 
are  removed  from  the  locomotive  and  taken  to  the  oil  house  by 
the  engine  crew. 


150  Proceedings  Railway  Club  of  Pittsburgh. 

With  this  arrangement  the  enginemen  are  required  to  report 
on  regular  daily  work  sheet  the  actual  condition  of  tool  equip- 
ment. The  Master  Mechanic  and  Road  Foreman  should  check 
up  against  these  reports  by  a  periodical  inspection  made  at  inter- 
vals of  not  less  than  once  each  month,  preferably  at  stated  boiler 
wash  periods.  On  some  roads  it  is  the  usual  practice  for  engine- 
men  to  carry  in  their  personal  hand  bag,  certain  small  tools,  such 
as  small  monkey,  stillson  and  "S"  wrenches,  which  must  many 
times  well  repay  for  all  the  trouble  that  it  is  to  take  care  of  these 
articles,  and  the  many  advantages  secured  from  this  kink  makes 
it  surprising  that  the  practice  is  not  more  general  on  all  railroads. 

Another  plan  about  which  we  have  some  information,  is  to 
equip  all  locomotives  when  first  placed  in  service  with  a  full  com- 
plement of  tools,  and  in  order  to  insure  locomotives  always  being 
provided  with  the  full  equipment,  arrangements  are  made  that 
on  the  arrival  at  each  and  every  terminal  to  make  a  joint  inspec- 
tion of  the  tool  equipment  by  the  engineman  and  inspector,  and 
before  leaving  the  terminal  an  inspection  is  made  by  the  engine- 
man,  and  when  any  of  the  equipment  is  found  missing  or  defec- 
tive, a  proper  investigation  is  started  with  a  view  of  locating  re- 
sponsibility and  insuring  articles  being  replaced  before  locomo- 
tive leaves  the  terminal.  This  arrangement  was  found  to  be  un- 
satisfactory, as  the  program  did  not  provide  for  a  joint  inspec- 
tion immediately  before  locomotive  left  the  terminal,  thereby  per- 
mitting the  criticism  that  enginemen  could  charge  the  shop  with 
more  than  their  full  share  of  missing  material,  together  with  the 
fact  that  the  expense  involved  by  the  inspection  made  in  this  man- 
ner was  excessive  and  out  of  all  proportion  to  the  saving  effected 
for  tools  properly  chargeable  to  locomotives. 

In  conclusion  I  would  emphasize  the  statement  that  no 
method  of  instructions  can  be  made  so  perfect  in  detail  as  to  be 
automatic.  In  other  words,  the  results  will  be  effected  by  the 
personel  of  the  entire  force.  Therefore,  the  most  effective  su- 
pervision will  be  that  where  each  man  becomes  more  interested 
in  securing  efficient  service  than  in  making  an  individual  record 
at  the  expense  of  the  general  efficiency,  and  to  this  end  I  would 
respectfully  invite  a  free  discussion  of  the  several  thoughts  herein 
outlined  in  order  to  in  some  degree  assist  those  responsible  for 
the  performance  of  locomotives  to  formulate  methods  of  super- 
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vision  that  will  tend  to  reduce  to  a  minimum  the  cost  of  their 
operation  and  maintenance. 

PRESIDENT :  Gentlemen,  this  paper  is  now  before  you  for 
discussion  and  there  are  a  number  of  practical  railroad  men  in 
the  room  who  are  competent  to  discuss  it  and  bring  out  a  lot  of 
information  which  will  be  of  value,  not  only  in  training  engine- 
men  but  caring  for  supplies  and  equipment,  matters  concerning 
which  all  who  have  to  do  with  them  will  agree  there  is  room  for 
very  great  improvement.  I  will  ask  Mr.  A.  G.  Kinyon,  Special 
Instructor  of  the  B.,  R.  &  P.  Ry.,  to  open  the  discussion. 

MR.  A.  G.  KINYON :  Mr.  President  and  members  of  the 
Railway  Club  of  Pittsburgh.  I  hardly  expected  to  be  called  upon 
to  open  this  discussion.  I  feel  that  there  is  but  little  to  be  said 
in  addition  to  what  Mr.  Alexander  has  said  in  his  paper,  and  I 
certainly  have  enjoyed  hearing  it  and  appreciate  its  value.  There 
are  some  points  in  connection  with  it  which  I  would  like  to  bring 
up.  one  being  that  the  modern  engine  crew  have  not  the  oppor- 
tunity for  acquiring  information  which  they  formerly  had.  In 
this  we  are  afraid  we  cannot  agree  with  Mr.  Alexander.  We 
believe  that  with  the  pooling  system  in  vogue,  together  with  the 
agreements  made  with  the  enginemen  and  firemen  of  today,  that 
they  have  much  more  time  for  informing  themselves  in  regard 
to  the  mechanism  which  they  are  handling  and  the  proper  meth- 
ods for  handling  it  that  heretofore.  The  railroad  companies 
themselves  are  providing  better  facilities  in  the  way  of  instruc- 
tion rooms,  books,  etc.  The  manufacturers  of  equipment  are 
supplying  information  applying  directly  to  their  products  which 
any  of  the  men  may  acquire.  Aside  from  this  the  enginemen  are 
not  required  to  do  terminal  or  round  house  work  as  much  as 
formerly,  neither  are  the  firemen  required  to  do  cleaning.  This 
gives  them  time,  if  they  so  desire,  to  gain  additional  knowledge. 

As  to  instruction  by  means  of  circulars,  it  is  difficult  to  get 
men  to  comply  with  instructions  issued  in  that  form  unless  it  is 
supplemented  by  direct  personal  instruction.  One  of  the  largest 
factors,  possibly,  of  economical  locomotive  operation  is  the  main- 
taining of  harmony  between  the  two  men  on  the  engine.  This  of 
course  must  be  supplemented  by  the  same  understanding  of 
proper  methods  on  the  part  of  each  man.  In  this  connection  it 
devolves  upon  the  road  foreman  of  engines  to  exercise  a  great 
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(leal  of  tact,  as  mentioned  in  'Sir.  Alexander's  paper,  in  handling 
the  men  and  in  seeing  that  the  crews  on  the  engines  are  con- 
genial in  order  that  they  may  work  together  and  get  results. 

In  connection  with  the  matter  of  economy  in  the  actual 
handling  of  the  fuel  on  the  locomotive,  we  believe  that  the 
proper  method  of  carrying  the  fire  is  unquestionably  that  of  an 
even  thickness  fire.  We  cannot  believe  that  any  economical  or 
better  results  can  be  had  by  carrying  a  banked  fire,  even  though 
it  be  to  a  small  amount.  Grate  area  in  the  modern  locomotive 
has  been  increased  from  200  to  300%  in  the  past  15  years,  and 
the  purpose  of  this  has  been  to  secure  a  slower  rate  of  combus- 
tion per  square  foot  of  grate  area,  and  if  w'e  cut  out  part  of  this 
added  grate  area  by  carrying  a  bank  on  part  of  the  surface,  it 
would  negate  the  efifort  made  toward  more  economical  results. 

In  the  matter  of  swinging  the  fire  door  or  of  leaving  it  open 
or  not  closed  completely  for  purposes  of  economy,  it  has  been 
our  experience  that  where  the  fire  door  is  closed  to  the  latch  at 
least  after  each  shovelful  and  then  after  the  gases  that  have  been 
jn'oduced  in  large  quantities  by  the  freshly  added  coal  have 
burned  off  to  some  extent,  that  more  economical  results  will  be 
obtained  by  closing  that  door.  Wc  believe  that  the  proper  place 
for  the  air  to  enter  the  fire  in  order  that  it  may  supply  the  proper 
amount  of  oxygen  and  bring  this  element  in  direct  contact  with 
the  fire,  which  is  absolutely  necessary  for  burning,  is,  that  it 
should  come  up  through  the  grates  to  the  exclusion  of  any  con- 
siderable amount  coming  through  the  door.  We  believe  that  the 
modern  locomotive  is  an  incentive  to  poor  work  on  the  part  of 
the  fireman  more  than  the  old  type  of  deep,  long  fire  box. 
Those  of  us  who  fired  engines  of  that  type  know  that  it  was  ab- 
solutely essential  that  v.e  close  the  door  after  each  shovelful  and 
get  it  closed  as  quickly  as  possible  if  we  were  able  to  keep  the 
engine  hot.  From  the  fact  that  we  have  a  large  grate  surface 
in  the  modern  locomotive  and  easy  steaming  qualities  we  find 
carelessness  in  regard  to  these  points.  I  have  knowledge  of 
cases  where  the  door  is  left  open  while  a  fire  consisting  of  six 
or  eight  shovelfuls  is  put  in.  This  is  certainly  bad  not  only  from 
an  economical  standpoint  but  from  the  standpoint  of  boiler  main- 
tenance. It  is  impossible  to  keep  flues  and  staybolts  tight  if  such 
practices  as  that  are  followed.     On  the  B..  R.  &  P.  Ry.  we  be- 
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lieve  that  the  pneumatic  fire  door  openers  which  allow  the  door 
to  be  closed  after  each  shovelful  without  any  special  effort  on 
the  part  of  the  fireman,  is  a  fine  thing  and  we  are  applying"  them 
and  are  satisfied  it  will  prove  a  good  investment. 

In  the  matter  of  handling  the  supplies,  both  oil  and  fuel  as 
well  as  general  locomotive  supplies,  it  is  being  watched  quite 
carefully.  The  Bowser  system  of  tanks  and  pumps  are  used  and 
accurate  records  are  kept  as  to  the  results  of  the  performance 
secured.  One  point  that  seems  to  be  misunderstood  on  the  part 
of  some  enginemen  and  firemen  is  the  effect  of  wetting  coal. 
We  believe  that  aside  from  the  wetting  of  it  for  the  purpose  of 
cleanliness  and  to  give  weight  to  the  fine  coal  so  that  it  may  be 
retained  in  the  fire  box  long  enough  to  begin  to  burn  at  least, 
wetting  of  coal  is  a  detriment  because  the  moisture  added  to  the 
coal  in  this  way  must  be  evaporated  before  the  coal  can  com- 
mence to  heat  and  the  elements  of  which  it  is  made  up  separated 
in  shape  for  burning.     This  of  course  requires  heat. 

About  two  years  ago  the  Mechanical  Department  of  the  B.. 
R.  &  P.  Ry.  issued  an  instruction  book  on  the  economical  use  of 
fuel.  The  results  had  from  this  instruction  led  somewhat  later 
to  the  equipping  and  putting  into  service  of  an  instruction  car 
along  lines  which  we  believe  to  be  a  departure  from  the  usual  in- 
struction cars. 

In  this  car  we  instruct  the  men  not  only  in  the  proper 
methods  of  firing,  but  give  them  a  thorough  understanding  of 
the  chemistry  of  combustion  and  the  "whys"  of  the  different  con- 
ditions with  which  they  are  familiar  from  practice,  but  which 
they  are  not  able  to  explain  to  their  satisfaction  or  to  the  satis- 
faction of  any  one  else.  We  have  divided  the  subject  into  three 
lectures,  with  chemical  apparatus  to  illustrate  the  first  one  of 
the  three.  Carbon  and  hydrogen  are  used  in  connection  with  pure 
oxygen  and  demonstrations  made  to  show  under  just  what  con- 
ditions they  can  be  burned.  In  the  second  lecture  a  sample  of 
coal  is  taken  and  the  gases  distilled  from  the  sample,  allowing 
the  men  to  bring  in  samples  of  coal  from  the  engine.  The  gases 
are  collected  and  burned  under  different  conditions,  showing  the 
amount  of  water  evaporated  under  conditions  of  rapid  combus- 
tion and  also  conditions  of  slow  combustion.  Also  that  the.  gases 
are  volatile  matter  or  hydrocarbons  and  that  it  is  impossible  to 
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use  them  until  they  have  been  heated  to  a  certain  temperature. 
Show  them  clearly  where  the  black  smoke  comes  from,  how  it 
may  be  prevented  and  give  them  some  idea  of  the  loss  that  is 
represented  by  the  escape  of  the  black  smoke  and  try  to  impress 
upon  them  the  necessity  of  carrying  a  light,  bright  fire  through 
which  the  air  can  pass  without  difficulty  to  supply  the  oxygen 
necessary  for  proper  combustion. 

In  regard  to  the  difficulty  of  getting  men  into  the  instruction 
cars  and  afterward  getting  them  to  follow  instructions,  we  know 
that  the  service  on  our  railroads  is  such  that  there  can  be  no  stated 
times  at  which  any  particular  man  can  be  expected  to  attend  in- 
struction, but  if  a  sufficient  length  of  time  is  given  at  the  ter- 
minals for  the  difTerent  men  to  get  in  we  believe,  and  it  has  been 
our  experience,  that  an  interest  may  be  aroused  which  will  give 
satisfactory  attendance  and  result  in  an  improvement  in  the  ser- 
vice which  more  than  justifies  the  expenditure  which  such  service- 
entails.  The  third  lecture  given  in  connection  with  the  stereop- 
ticon,  shows  proper  methods  of  locomotive  firing  and  operation, 
and  are  reproductions  from  our  instruction  book.  We  also  have 
in  stereopticon  slides  the  Walschert  and  the  Baker-Pilliod  valve 
gears,  as  well  as  the  Stephenson  gear,  together  with  lubricator 
and  injector  slides,  all  of  which  subjects  are  taken  up  from  time 
to  time  so  that  the  men  are  given  opportunity  to  inform  them- 
selves, and  if  they  do  not  embrace  it  there  will  surely  be  no  one 
at  fault  but  themselves. 

PRESIDENT:  I  notice  Mr.  R.  L.  Evans,  Road  Foreman 
of  Engines  of  the  Wheeling  &  Lake  Erie  R.  R.  I  understand 
they  have  some  up-to-date  methods  for  taking  care  of  their  tool 
equipment  that  we  would  like  to  hear  about. 

MR.  R.  L.  EVANS  :  About  four  years  ago  our  engines 
were  pooled.  We  then  began  to  have  trouble  keeping  engines 
supplied  with  tools,  cans  and  other  equipment. 

Our  Master  Mechanic  had  a  few  sets  of  individual  outfits 
consisting  of  metal  tool  box  and  bucket  which  held  the  oil  cans, 
constructed  and  gave  them  a  trial.  They  showed  a  very  nice  sav- 
ing on  oil  and  tools.  Since  then  nearly  200  outfits  have  been  put 
into  use. 

The  tool  box  is  i8>^"  long,  5"  by  5",  No.  18  B.  W.  G.  iron. 
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Engine  bucket  13"  in  diameter  and  13"  high.  Large  enough 
to  hold  engine  supply  can,  valve  oil  can,  grease  tube,  engine  torch 
and  hand  oiler.  Engineman's  name  on  brass  tag  soldered  on 
cans,  bucket,  hand  oiler,  torch,  lanterns  and  tool  box. 

Tool  box  has  clasp  at  each  end  to  securely  lock  lanterns  to 
box  when  lid  is  closed  and  locked.  Tool  box  to  contain  18" 
monkey  wrench,  one  smaller  monkey  wrench,  hammer,  chisel,  nut 
set,  spanner  rod  cup  wrench. 

These  outfits  for  enginemen  are  taken  off  and  placed  on  the 
engines  by  oil  house  men,  without  any  additional  expense. 

Oil  house  men  on  finding  enginemen  marked  to  go  out  on 
round  house  board,  with  destination,  fill  cans  for  round  trip,, 
placing  them  on  engine. 

All  lamps,  such  as  headlights,  cab  and  classification  lamp,  are' 
filled  and  cleaned  by  round  house  force.  This  does  away  with 
supply  engines  with  headlight  and  signal  oil. 

The  individual  outfits  are  showing  30  per  cent,  saving  on  oil 
and  corresponding  saving  on  cans,  lanterns  and  tools. 

PRESIDENT:  Mr.  W.  C.  Hayes,  Superintendent  of  Loco- 
motive Operation,  of  the  Erie  Railroad,  is  here.  This  is  one  of 
his  hobbies. 

MR.  W.  C.  HAYES  :  I  deem  it  an  honor  as  well  as  a  privi- 
lege to  be  present  and  to  have  heard  a  paper  so  ably  prepared  and 
covering  such  a  wide  range  as  the  one  presented  by  Mr.  Alex- 
ander. My  only  regret  is  that  the  scope  of  the  paper  as  presented 
is  so  great  that  it  is  almost  impossible  to  even  briefly  analyze  a 
portion  of  the  topics  presented.  Inadvertently  the  Chairman  paid 
the  Speaker  a  compliment,  or  at  least  it  is  so  taken,  when  he 
said  that  locomotive  operation  is  one  of  my  hobbies.  That  is 
true.  I  have  made  a  study  of  it  almost  since  a  child  and  am  just 
now  beginning  to  learn  some  things  about  it.  If  we  were  to  take 
up  and  analyze  even  one  subject  at  this  meeting — the  subject  of 
fuel  economy  alone — which  as  Mr.  Alexander  said  is  one  of  the 
largest  single  items  of  expense  to  all  railroad  companies  in  the 
country.  With  the  road  with  which  I  am  connected  it  means  in 
the  neighborhood  of  $4,000,000  annually.  That  subject  could  be 
classified  under  twentv-six  different  heads  and  each  one  furnish 
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a  pai)er  that  would  provide  food  for  discussion  that  would  take 
up  an  entire  evening-.  However,  I  shall  try  to  be  as  brief  as  I 
can  and  not  tire  you  with  details,  although  it  is  supposed  that  is 
what  most  of  us  are  looking'  for  at  this  time. 

A  few  notes  were  made  while  Air.  Alexander  was  reading 
his  paper  with  reference  to  the  subjects  to  be  discussed.  The 
relative  importance  of  the  three  points  presented  is  to  my  mind 
somewhat  at  variance  with  the  manner  in  which  it  was  presented 
by  Mr.  Alexander.  Oil  and  stores  are  large  items  of  expense, 
but  when  compared  relatively  to  the  fuel  account,  the  ratio  is 
probably  fifty  or  one  hundred  to  one  on  all  the  large  systems. 
The  lubricating  oils  on  the  Erie  R.  R.  costs  in  the  neighborhood 
of  $134,000  annually.  The  stores  at  this  time  required  to  equip 
1,500  locomotives  with  tools  cost  in  the  neighborhood  of  $93,000 
annually.  That  means  about  $60.00  per  engine.  We  try  to  main- 
tain the  oil  schedule  somewhere  within  the  shadow  of  the  guar- 
anty, and  all  of  you  gentlemen  know  what  the  guaranty  means. 

The  educational  features  are  those  that  perhaps  demand  and 
should  receive  the  greatest  attention  at  this  time.  Methods  of 
employment  are  secondary  in  connection  with  the  educational 
features  involved.  To  my  mind  the  education  of  a  man  for  the 
position  of  locomotive  fireman  should  begin  some  considerable 
time  before  he  enters  the  service  of  the  company,  and  it  is  be- 
lieved there  is  a  plan  at  the  present  time  that  if  taken  advantage 
of  will  perform  that  apparently  difficult  task.  I  am  not  the  rep- 
resentative nor  have  I  any  interest  in  any  correspondence  school 
or  educational  feature  outside  of  those  employed  by  the  com- 
l)any  I  represent.  But  a  plan  has  lately  been  presented  by  one  of 
the  correspondence  schools  that  opens  up  a  field  of  usefulness  to 
the  railroad  companies  in  preparing  men  for  service  before  they 
are  engaged  that  will  add  very  materially  to  the  income  from  a 
reduction  in  fuel  consumption  as  soon  as  one  of  its  students  is 
actually  employed  as  a  fireman.  That  is  to  have  the  agents  of 
any  railroad  company  at  every  station  represent  the  company  in 
the  selection  of  firemen  and  secure  candidates  for  the  corre- 
spondence schools,  with  at  least  a  quasi  understanding  that  all 
other  things  being  equal  they  will  be  given  preference  in  employ- 
ment, if  you  please,  and  proceed  to  educate  them  in  matters  per- 
taining to  locomotive  operation  with  particular  reference  to  the 
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question  of  fuel  economy  or  methods  of  firing  a  locomotive,  be- 
fore entering  the  service.  Possibly  many  would  take  exception 
to  a  plan  of  that  kind  on  the  ground  that  a  small  commission 
might  have  to  be  paid  by  the  correspondence  school  to  the  agent 
and  think  that  this  might  lead  him  to  increase  his  salary  by  get- 
ting as  many  men  as  he  can  to  fill  out  blanks  for  this  corre- 
spondence school,  sacrificing  quality  for  quantity.  Pint  to  my 
mind  this  is  a  very  poor  argument  against  securing  a  better  se- 
lection of  material  than  could  otherwise  be  secured  for  the  posi- 
tion. We  have  on  the  Delaware  Division  of  the  Erie  Railroad  at 
least  15  of  that  class  of  men  who  have  recently  been  engaged  as 
firemen  and  their  records  have  been  watched  very  closely  and 
they  have  so  far  demonstrated  the  virtue  of  this  plan  by  out- 
stripping in  every  way,  so  far  as  economy  in  the  use  of  fuel  is 
concerned,  men  who  have  been  actually  engaged  in  firing  a  loco- 
motive four  or  five  years,  they  are  the  very  best  firemen  we  have 
on  that  division  at  this  time. 

The  speaker  agrees  with  the  author  of  the  paper  exactly 
that  the  limit  of  capacity  of  a  road  foreman  of  engines  is  at  the 
maximum  not  over  loo  engine  crews,  and  where  be  has  to  spread 
his  efiforts  over  a  much  larger  territory,  or  a  greater  number  of 
crews,  the  work  can  scarcely  be  performed  with  the  same  satis- 
faction or  the  same  results  as  would  be  the  case  if  he  had  a  less 
number  of  crews  to  supervise.  When  it  becomes  necessary  for 
one  reason  or  another  to  assign  a  road  foreman  to  a  large  terri- 
tory or  a  greater  number  of  crews  the  work  can  be  supplemented 
by  what  we  are  pleased  to  term  schools  of  instruction,  so  that 
the  road  foreman  of  engines  can  have  an  opportunity  to  meet 
with  all  of  his  men  at  least  once  or  twice  a  month,  apjiointing  cer- 
tain definite  periods  for  the  discussion  of  dififerent  subjects  that 
may  be  of  interest  or  importance  to  the  operation  of  the  power  rm 
any  division. 

We  have  found  that  this  schem.e  works  out  very  well  indeed, 
for  the  reason  it  is  almost  impossible  for  a  road  foreman  of  en- 
gines to  ride  engines  every  day,  and  if  he  did  and  confined  his 
efforts  to  riding  engines  alone,  it  would  be  almost  impossible  for 
him  to  ride  over  30  to  50  engines  a  month  and  then  he  would  have 
to  neglect  manv  of  the  other  details  of  the  manifold  duties  that 
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devolve  upon  a  road  foreman  of  engines,  especially  in  a  large  ter- 
ritory. 

The  speaker  is  not  a  ver}'  great  believer  in  the  idea  that  a 
Ijrakeman  can  be  evolved  into  a  successful  fireman.  It  is  usually 
the  other  way,  the  fireman  gravitates  into  a  successful  brakeman, 
because  the  fireman  thinks  the  brakeman  has  an  easier  job,  and  a 
great  many  people  on  earth  are  looking  for  the  easiest  side  of  it 
and  the  fireman  is  no  exception  to  that  rule.  So  that  the  old  plan 
that  was  in  vogue  a  number  of  years  ago  of  promoting  brakemen 
to  the  position  of  fireman  with  a  view  of  having  them  well  trained 
in  operating  duties  before  reaching  the  position  of  fireman,  hav- 
ing a  thorough  knowledge  of  signals  and  a  smattering  of  the  train 
rules  and  practical  operation  that  might  help  him  enormously  in 
handling  the  duties  of  a  fireman,  have  long  since  been  swept 
away  by  the  introduction  of  the  heavier  power  and  the  larger  and 
heavier  trains,  involving,  perhaps,  and  I  say  that  advisedly,  very 
much  greater  effort  on  the  part  of  the  fireman  of  today  than  was 
required  years  ago  in  the  actual  firing  of  the  locomotive.  Our 
])racticc  toda}'  in  the  hiring  of  firemen  is  to  hire  everybody  mostly 
that  comes  along  that  presents  the  physical  characteristics  and 
can  pass  the  necessary  physical  examination.  It  is  necessary  for 
us  to  do  that  at  times  in  order  to  keep  our  trains  moving.  A  fire- 
man, wdien  he  first  starts  in,  begins  as  a  student,  usually  is  sent 
out  with  a  fireman  that  knows  about  as  much  about  firing  as  he 
does  himself,  and  to  me  it  has  always  looked  a  good  deal  like  the 
blind  leading  the  blind.  He  rides  a  sufficient  number  of  trips  in 
each  class  of  service  until  he.can  secure  the  signature  of  a  certain 
number  of  engineers  who  will  say  that  he  is  qualified  to  fire  a  lo- 
comotive, before  he  is  assigned  to  duty  under  pay.  By  one  pro- 
cess or  another  these  men  are  usually  able  to  secure  the  signa- 
tures of  the  engineers  when  they  know  very  little  about  firing. 
We  then  undertake  by  a  system  of  what  we  call  progressive  ex- 
aminations of  engineers  and  firemen  to  post  the  firemen  in  their 
duties,  and  for  that  purpose  have  a  number  of  questions  in  printed 
form  that  are  given  to  the  men  in  the  first  and  second  years' 
service,  and  so  on  until  the  third  year  has  been  served,  and  then 
a  book  of  questions  covering  a  mechanical  examination  is  given 
to  the  candidate  to  fill  out  upon  which  he  may  be  examined,  and 
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after  a  certain  percentage  has  been  reached  he  is  promoted  to  the 
grade  of  engineer. 

So  far  as  the  cpiestion  of  tools  and  other  suppHes  are  con- 
cerned, we  have  a  system  of  checking  tools  on  and  ofif  engines, 
both  on  arrival  and  on  departing  from  terminals,  that  practically 
precludes  the  possibility  of  the  loss  of  tools  other  than  those  that 
may  be  destroyed  by  use  or  breakage.  A  list  of  the  tools  checked 
nn  the  engine  is  presented  to  the  engineer,  which  he  signs,  and 
;i  stub  is  returned  to  the  departing  terminal  and  he  presents  the 
list  at  the  arriving  terminal,  and  that  is  again  checked  at  the  ar- 
riving terminal  to  see  whether  or  not  the  supplies  he  left  the 
departing  terminal  with  are  on  the  engine  upon  arrival.  With 
this  system  installed  we  have  been  able  to  make  a  material  sav- 
ing in  tools  and  other  supplies  furnished  to  locomotives  and  ex- 
]-)ect  in  the  near  future  to  be  able  to  report  economies  that  will 
l)erhaps  be  astonishing  when  compared  with  the  high  cost  several 
\ears  ago. 

We  also  have  worked  out  and  have  in  successful  operation 
what  is  known  as  an  engineer's  individual  performance  sheet, 
which  gives  a  record  of  the  cost  of  coal,  oil  and  stores  used  for 
each  individual  engineer,  in  passenger,  switch,  pusher  and  helper 
and  switching  service.  It  is  worked  out  on  the  ton  and  locomo- 
tive mile  basis,  crediting  the  cost  of  tools,  oil  and  fuel  to  the  in- 
dividual. We  have  a  column  for  percentages  which  shows  the 
standing  of  the  individual  engineer  on  each  of  the  three  items 
over  which  he  exercises  control.  We  expect  with  some  degree  of 
confidence  that  after  we  have  that  plan  working  for  a  year  we 
will  be  able  to  show  some  considerable  economies  resulting  from 
the  introduction  of  this  individual  performance  sheet.  It  repre- 
sents a  lot  of  work,  but  we  think  it  will  pay  in  the  end. 

I  do  not  know  of  anything  else  that  I  have  to  offer  on  the 
subject.  I  thank  you  very  much  indeed  for  allowing  me  to  ap- 
jiear  before  you  and  I  appreciate  the  privilege  of  being  here. 

PRESIDENT:     Mr.  S.  D.  Nutting,  Road  Foreman  of  En-, 
gines,  of  the  Bessemer  &  Lake  Erie  R.  R.,  is  here  and  we  would 
like  to  hear  from  him. 

MR.  S.  D.  NUTTING:  Mr.  President  and  gentlemen,  I 
did  not  come  here  prepared  to  make  any  talk ;  I  came  to  listen  to 
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the  paper  of  Mr.  Alexander  and  get  what  information  I  could 
from  the  discussion  it  would  bring  out. 

In  the  handling  of  these  supplies  on  our  road  we  have  ex- 
perienced quite  a  good  deal  of  difficulty,  but  we  now  have  a  sys- 
tem that  is  quite  satisfactory,  but  still  open  for  improvement.  I 
thank  you  for  the  privilege  of  being  here. 

MR.  JULIUS  KRAUSE:  Mr.  President,  I  wish  to  say 
that  I  enjoyed  Mr.  J.  R.  Alexander's  paper  and  its  discussion. 
It  shows  that  the  men  in  charge  are  working  along  the  proper 
lines.  I  am  unable  to  agree  to  the  point  brought  out  that  the 
engineers  of  today  do  not  require  as  much  knowledge  as  the  en- 
gineers of  long  ago.  While  I  admit  that  my  ability  to  run  an 
engine  is  small,  although  when  I  started  to  ride  on  engines,  40 
years  ago,  we  had  different  conditions.  We  knew  nothing  about 
double-headers,  no  automatic  couplers,  but  used  link  and  pins, 
no  air  brakes,  no  train  signal,  no  steam  heat,  no  electric  lights 
and  no  block  signals. 

The  locomotives  forty  years  ago  w'ere  small  and  the  cars 
they  were  required  to  haul  were  light  and  fewer  in  number  and 
very  little  fear  experienced  on  account  of  rear-end  collisions,  as 
trains  were  few.  Passenger  train  schedules  were  slow.  At  one 
time  trains  stopped  at  Latrobe  for  meals,  but  times  have  changed. 
Climb  into  a  cab  of  a  modern  locomotive  and  the  boiler  extends 
above  your  head  and  front  of  boiler  is  covered  with  various 
sizes  of  pipes  and  the  fire-box  has  grown  to  a  great  size,  also 
flues  have  grown  in  number.  One  of  the  cars  they  are  hauling 
weighs  as  much  as  five  cars  weighed  40  years  ago.  We  now 
come  to  the  speed  of  60  miles  per  hour,  wdiich  is  not  considererl 
fast.  Therefore,  I  claim  the  modern  engineer  and  fireman  of  to- 
day must  understand  how  to  perform  their  duty  :  if  they  fail  the\- 
must  explain  the  next  day. 

I  thank  you. 

MR.  C.  A.  RICHARDSON  :  Mr.  President,  a  few  meet- 
ings previous  to  this  Mr.  U.  H.  Turner,  Superintendent  of  Motive 
Power,  of  the  Pittsburgh  &  Lake  Erie  R.  R.,  read  a  paper  on 
"Practical  Education  for  Railroad  Service."  At  the  time  the 
speaker  made  a  few  remarks  upon  the  subject,  but  I  have  thought 
many  times  since  that  I  did  not  quite  understand  the  idea  which 
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Mr.  Turner  wished  to  convey,  and  from  reading  remarks  made 
by  others,  I  am  inchned  to  think  they  did  not  either.  However. 
I  am  satisfied  that  if  Mr.  Alexander  had  been  present  upon  the 
occasion  when  the  paper  was  read,  he  would  have  more  readily 
grasped  the  idea  intended,  and  give  us  a  practical  exemplification 
of  what  is  desired  in  railroad  service.  I  should  so  judge  this 
from  the  manner  by  which  he  has  acquitted  himself  tonight. 

Now,  J\Tr.  President,  from  the  paper  and  remarks  that  have 
followed,  I  would  naturally  infer  that  the  locomotive,  its  opera- 
tion, and  those  who  operate  it,  i.  e.,  the  enginemen,  are  very  im- 
])ortant  factors  so  far  as  the  dividend  end  of  railroad  operation 
is  concerned.  I  feel  very  much  elevated  over  the  w^ay  those  pres- 
ent have  talked  and  feel  somewhat  proud  of  the  fact  that  Tam  an 
engineman.  I  also  realize  to  some  extent  the  responsibility  wdiich 
rests  upon  me  in  that  capacity  towards  my  employer.  I  have 
been  connected  wdth  the  locomotive  a  good  many  }"ears.  but  for 
all  that  I  find  that  there  is  always  something  new  for  me  to  learn. 
Now  I  very  much  approve  of  the  position  of  those  who  have  pre- 
ceded me  that  the  engineman  must  be  educated,  both  theoretically 
and  practicalh'.  in  order  to  give  good  results.  The  better  in- 
formed that  we  are  of  the  machine  that  we  have  to  handle,  the 
more  confident  we  are  of  ourselves,  and  the  better  fitted  we  are 
for  the  responsible  position  which  we  hold. 

Now  the  trend  of  Mr.  Alexander's  thoughts  which  he  has 
given  to  us  in  his  valuable  paper  is  that  economy,  not  6n\y  in  the 
consumption  of  fuel,  but  also  of  oil.  is  a  very  important  factor  in 
the  railway  service  from  a  financial  standpoint.  A  little  thought 
suggests  itself  to  me  that  such  ideas  as  ]\Ir.  Alexander  has  sug- 
gested practically  adopted,  from  the  economical  standpoint,  would 
encourage  the  all-important  subject  which  is  agitating  some  of 
the  minds  of  our  statesmen — that  of  conservation  of  our  country's 
resources.  Practically  carried  out,  our  supplies  of  coal  and  oil 
which  is  taken  out  of  Mother  Earth  would  last  much  longer.  Mr. 
Alexander  speaks  quite  extensively  on  the  course  of  instructions 
which  enginemen  and  firemen  should  receive.  First :  The  fire- 
man as  to  his  duties  principallv  in  the  proper  firing  of  a  locomo- 
tive in  order  to  get  the  best  results.  Now  I  was  a  fireman  at  one 
time,  and  while  it  was  a  great  manv  vears  ago.  still  I  have  not 
forgotten  my  start  in  that  position.     It  was  (^n  the  old  Atlantic 
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&  Great  Western  Railroad,  a  part  of  the  system  which  my  friend, 
Mr.  Hayes,  now  has  charge  of.  I  happened  to  be  placed  on  an 
engine  with  an  engineer  whom  I  have  very  often  thought  was 
not  inclined  to  take  very  much  interest  in  the  fireman.  I  feel  that 
such  is  not  a  proper  disposition  for  an  engineer  to  show,  because 
I  believe  that  it  is  our  duty  to  build  each  other  up  as  far  as  our 
experience  from  practical  knowledge  will  permit  us.  The  en- 
gineer has  the  benefit,  providing  he  has  been  such,  for  a  number 
of  years  of  the  methods  of  the  dilTerent  ways  applied  by  the  fire- 
men in  firing  engines,  and  hence  is  in  a  position  to  learn  from  ex- 
perience from  these  men  which  is  the  most  satisfactory  way  to 
fire  a  locomotive  in  order  to  get  good  results. 

From  \vhat  I  have  learned  I  would  say  that  the  lighter  a 
locomotive  can  be  fired  the  results  will  be  more  satisfactory  than 
if  the  firing  is  done  heavily;  the  fire  will  be  cleaner,  hence  drafts 
to  the  fire-box  will  be  better,  and  very  much  of  the  nuisance  from 
an  unnecessary  amount  of  black  smoke  will  be  minimized.  I  pre- 
sume, however,  that  our  instructors  of  firemen,  and  as  well  our 
Road  Foreman  of  Engines,  do  not  receive  very  much  encourage- 
ment from  firemen,  as  a  rule,  when  these  instructions  are  given 
them. 

Mr.  Alexander  speaks  of  the  proper  equipment  of  the  loco- 
motive in  the  matter  of  tools,  oil  cans,  etc.  The  time  was,  I  may 
say  it  was  a  good  many  years  ago,  when  engineers  felt  that  the\" 
would  be  leaving  their  terminals  before  the}-  were  ready  if  their 
engine  was  not  equipped  with  a  saw.  ax,  a  lot  of  blocks,  chains, 
hammers,  wrenches,  chisels,  etc.  At  the  ]>resent  time  the  most, 
and  I  ma\'  sa}'  the  only  essential  tools,  which  are  necessary  are  a 
large  monkey  wrench,  a  smaller  one,  a  good  hammer,  good  chisel 
and  a  Stillson  wrench.  If  he  has  these  tools  at  his  command,  it  is 
about  all  he  will  need  to  go  over  the  road. 

Mr.  Alexander  has  given  us  a  practical  i)a])er,  and  I  have  en- 
joved  listening  to  him  reading  it  very  much. 

I  thank  you  gentlemen  for  your  kind  attention. 

PRESIDEXT:  Mr.  Elmer,  r^Iaster  Mechanic,  of  the  Penn- 
sylvania R.  R..  is  here.     May  we  hear  from  him  ? 

MR.  WILLIAM  EL^IER:  I  will  only  attempt  to  say  a 
wnrrl  on  one  sentence  where  Mr.  Alexander  refers  to  the  neces- 
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sity  of  supervision  and  care  at  certain  stated  intervals.  He  names 
the  hoiler  wash  period.  I  might  say  that  we  have  prepared  a 
little  list  of  some  of  the  operations  we  think  desirable  at  boiler 
wash  period,  and  for  the  benefit  of  our  friends  that  have  been 
in  the  same  boat  I  will  run  over  two  or  three  of  the  more  im- 
portant things  that  we  have  found  it  desirable  to  do  at  this  time. 
The  sponging  of  the  driving  boxes  and  engine  truck  boxes  should 
be  examined  to  see  whether  they  are  in  proper  condition ;  do  not 
wait  until  the  boxes  run  hot.  The  tender  truck  and  trailer  truck 
also,  in  case  the  engine  has  a  trailer.  It  may  be  practical  to  wash 
nut  the  tender  cistern  and  see  that  all  the  accumulations  of  mud 
and  stuff  that  gets  into  the  cistern  is  cleaned  out  so  that  the  in- 
jectors will  perform  their  duty  without  stopping.  And  see  that 
the  tank  strainer  is  in  good  condition.  We  take  that  opportunit\- 
in  pack  the  injector  starting  valves,  gauge  cocks,  glass  water- 
])ottle  and  all  the  valves  in  the  cab  that  have  been  detected  as 
leaking.  We  have  also  found  it  desirable  to  give  to  the  engine  a 
special  air  brake  test.  Engines  allowed  to  run  month  after  month 
develop  leaks  in  the  various  connections  and  in  the  cylinders,  and 
we  actually  put  the  gauges  on  to  sec  what  the  leakage  is  per 
luinute.  If  it  passes  a  certain  limit  the  repairs  are  made  at  that 
time  and  the  engine  is  good  for  another  month.  We  also  take 
the  couplers  apart  to  see  that  the  locks  and  the  knuckle,  the 
wearing  parts,  knuckle  pins,  etc..  are  not  worn  to  a  certain  gauge 
limit.  We  also  gauge  the  i)il(Jt  and  .^ee  that  it  is  not  below  the 
limit  of  clearance.  Alst)  draw  the  water  out  of  the  main  reservoir 
and  have  recently  been  taking  down  the  valves  and  taking  out 
the  piston  in  order  to  examine  the  condition  of  the  valves  and 
valve  seats,  the  cylinder  i)acking  and  the  ])iston  rod  at  the  cross 
head. 

Perhaps  some  of  the  trou1)le  we  have  had  in  the  past  we  are 
going  to  cure  by  this  method  of  actually  getting  the  engine  apart 
and  looking  at  it  to  see  what  condition  it  is  in. 

PRESIDENT:  Mr.  II.  K.  I'.mwn,  Master  Mechanic,  of 
the  Erie  R.  R..  is  here  and  we  would  like  to  have  Iv.m  say  a  few 
words. 

MR.  H.  B.  BROWN:  Mr.  President  and  gentlemen,  my 
superior  officer,  the  Superintendent  of  Locomotive  Operation,  has 
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covered  the  ground  very  thoroughly  and  there  is  not  much  to  be 
said. 

I  would  like  to  mention,  however,  that  we  have  a  number  of 
forms  with  reference  to  the  remarks  Mr.  Hayes  made  and  we 
would  like  to  exchange  w^ith  any  of  the  gentlemen  who  have  simi- 
lar forms.     I  will  leave  them  with  the  President. 

(The  speaker  here  described  the  forms.) 

MR.  ELMER:  How  will  we  get  them  if  we  do  not  have 
any  to  exchange  ? 

MR.  BROWX  :  We  are  willing  to  give  to  those  who  make 
application  for  them.  It  would  be  interesting  to  go  over  these 
forms  in  detail,  but  it  is  so  late.  It  is  something  ^Ir.  Hayes  and 
some  of  us  have  worked  over  for  years. 

PRESIDENT :  This  information  appears  to  be  very  val- 
uable, and  I  think  many  of  us  will  take  advantage  of  Mr.  Brown's 

offer. 

As  it  is  growing  late  I  will  ask  Mr.  Alexander  to  reply  to 
any  question  which  may  have  come  up  or  which  he  may  want  to 
explain  further. 

MR.  ALEXANDER:  I  hardly  see  that  there  is  much  to 
reply  to  in  the  various  criticisms.  The  friend  from  the  Buffalo, 
Rochester  &  Pittsburgh  R.  R.  must  not  understand  me  to  say 
that  I  think  railroads  generally  are  not  now  making  an  effort  to 
give  their  men  opportunity  to  learn  what  is  necessary,  but  I  do 
think  that  forty  years  ago  or  less,  as  stated  by  our  friend,  Mr. 
Krause,  it  was  true  what  had  to  be  known  the  men  learned  by 
actually  doing  the  work,  as  was  possible  working  under  the  as- 
signed arrangement.  Later  on,  after  the  system  of  handling  en- 
gines had  been  changed  to  the  pooling  arangement,  we  forgot  all 
about  the  men  not  having  the  same  opportunity,  and  things  drift- 
ed along  fairly  satisfactory  for  a  number  of  years  by  reason 
of  the  men  grown  up  under  the  old  system  knowing  all  about  lo- 
comotive machinery,  but  all  at  once  we  awoke  to  the  fact  that  the 
young  men  coming  into  the  service  did  not  know  much  about 
machinery,  largely  because  having  no  direct  responsibility  for  the 
keep-up  of  the  engine,  which  gave  them  too  much  idle  time  on 
their    own    hands,    none    of    which    was    taken    up    with    self- 
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education.  ]\l()st  roads  for  some  time  ha\'e  been  making"  earnest 
eiTorts  to  catch  up  and  give  the  men  necessary  instructions  and 
faciHties  for  self-education.  The  man  handhng"  one  of  the  mod- 
ern locomotives  has  got  to  know  just  what  he  will  do  under  all 
circumstances  before  the  emergency  arises,  as  ninety-nine  times 
out  of  a  hundred  he  would  otherwise  not  do  the  right  thing  when 
the  emergency  actually  occurs,  as  under  the  conditions  of  road 
service  he  has  no  time  to  turn  over  in  his  mind  and  reason  out 
what  to  do.  Did  you  ever  notice  that  on  a  busy  run  how  difficult 
it  is  to  hear  one  another  talk,  and  a  good  many  times  the  necessary 
conversation  must  be  done  in  pantomime. 

1  am  a  strong  advocate  of  the  level  fire  method,  but  it  is  a 
fact  that  with  the  increase  in  grate  area  to  55  or  more  square  feet 
in  the  modern  locomotive,  it  is  beyond  the  physical  ability  of  the 
fireman  to  maintain  a  good  even  thickness  of  fire,  mile  in  and 
mile  out,  when  they  could  do  so  where  the  grate  area  was  consid- 
erably less.  This,  no  doubt,  is  the  explanation  why  some  fire- 
men secure  the  best  results  with  a  portion  of  the  grate  bricked  off. 

There  must  be  a  happy  medium  between  extremes  as  to  when 
the  fire  door  should  be  slightly  open  or  closed.  However,  with  a 
(good)  fire  it  is  my  thought  the  closed  door  and  all  the  air  com- 
ing through  the  fire  will  increase  the  gas-producing  properties  of 
the  furnace  without  furnishing  the  other  required  elements  for 
completing  combustion,  although  under  certain  conditions  the 
excess  air  coming  through  the  fire  will  become  so  high  in  temper- 
ature as  to  result  in  a  more  perfect  combustion. 

Another  phase  of  the  question  not  to  be  included,  is  that 
keeping  the  door  ajar,  together  with  good  firing,  is  the  most  ef- 
fective means  at  hand  to  overcome  the  so-called  smoke  nuisance. 
Even  for  this  purpose  it  is  sometimes  used  to  the  detriment  of 
boiler  and  maintenance. 

I  understand  the  various  designs  of  pneuiuatic  fire  doors 
considers  it  essential  to  admit  air  over  the  fire  and  to  do  so 
through  registers  in  the  door  or  its  ring  casting. 

The  methods  they  have  adopted  on  the  B.,  R.  &  P.  R.  R.  of 
instructing  men  is  no  doubt  in  advance  of  what  some  of  the  rest 
of  us  are  doing,  and  for  myself  it  has  been  interesting  to  listen  to 
the  remarks  made  on  this  phase  of  the  subject. 
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Mr.  Hayes,  of  the  Erie  R.  R.,  says  the  interest  of  fuel  econonn 
is  measured  by  dollars  and  cents,  and  is  of  greater  importance 
than  the  matter  of  lubrication.  I  do  not  know  but  there  is  more 
trouble  and  worry  to  the  men  on  the  road  from  the  oil  situation 
which  requires  equal  supervision  to  that  of  the  fuel  account  in 
order  to  obtain  economical  results  with  either.  There  is  fre- 
quently more  big  noise  made  about  a  little  oil  spilled  than  there 
is  for  a  whole  tank  of  coal  upset.  It  is  the  efficiency  record  that 
requires  attention,  it  making  no  difference  to  us  what  either  costs 
or  what  the  item  is,  the  Road  Foreman  should  strive  to  attain 
ioo%  along  all  of  these  different  lines.  They  have  some  elegant 
facilities  on  the  Erie  R.  R.  for  following  these  matters  up,  and 
quite  a  little  can  be  learned  by  making  inquiries  as  to  how  things 
are  being  done  on  the  Erie  road. 

It  is  altogether  right  to  encourage  higher  education  of  an\' 
man,  the  practical  railroad  man  not  excepted,  yet  if  it  was  up  to 
me  to  get  results  I  would  much  prefer  having  locomotives  of 
good  design  operated  by  men  of  average  intelligence  and  educa- 
tion,, who  would  be  governed  by  certain  definite  and  practical  in- 
structions edited  on  the  "do"  and  "do  not"  order,  over  any  ex- 
tensive system  of  elaborate  technical  education. 

In  regard  to  brakemcn  not  making  desirable  firemen,  that  is 
a  thought  that  I  believe  will  bear  considerable  study,  but  there 
are  not  many  of  our  large  roads  that  could  get  trains  over  the 
road  today  without  the  brakeman.  On  the  line  I  represent  there 
are  probably  200  new  firemen  on  the  road  between  Pittsburgh 
and  Philadelphia  during  this  present  month.  Where  they  go  out 
on  the  large  locomotive  with  but  little  experience  they  frequently 
have  difficulty  to  maintain  full  steam  pressure,  and  should  the 
brakeman  not  come  up  willingly  and  help  out,  there  would  many 
times  be  locomotive  failures.  With  the  proposed  scheme  it  is  up 
to  the  employing  officer  to  put  the  man  where  he  is  best  suited, 
and  it  must  not  be  thought  that  all  brakemen  are  going  to  be 
firemen;  there  will  still  be  just  as  many  of  each  as  at  the  present 
time,  but  when  a  man  comes  for  employment  that  is  the  time  he 
would  be  willing  to  agree  to  anything  to  secure  the  job,  after 
which  it  would  be  up  to  them  to  use  him  to  the  best  interests  of 
the  service.  As  it  is  now,  when  he  works  at  a  job  doing  nothing 
harder  than  riding  in  the  cabin,  you  can  hardly  blame  him  for 
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not  wanting"  to  take  up  the  hard  work  connected  with  firing  our 
large  locomotives. 

I  would  concur  with  most  of  the  remarks  made  by  the  gen- 
tleman on  the  right  side  of  the  house  about  tool  equipment,  ex- 
cept about  the  Stillson  wrench.  It  is  a  great  mistake  to  put  a 
Stillson  wrench  on  a  locomotive.  There  are  more  than  a  few 
round-cornered  nuts  on  the  locomotive  from  its  use.  There  is 
one  railroad  or  division  that  I  know  of  having  345  engines  that 
has  not  put  a  Stillson  wrench  on  any  of  them  for  the  past  two 
years.  These  engines  go  into  an  engine  house  at  one  end  of  their 
run,  where  they  also  take  care  of  other  division  locomotives  that 
do  have  the  Stillson  wrench,  and  you  can  pick  out  the  engines  be- 
I'Miging  to  their  division  1)\-  the  results  of  the  use  of  a  Stillson 
wrench.  The  use  of  wrong  kinds  of  tools  by  engine  crews  is  a 
matter  largely  up  to  the  Road  Foreman  of  Engines,  and  is  one 
\\ni-th\-  of  careful  investigation. 

MR.  C.  A.  LIXDSTROM:  While  I  am  not  engaged  in 
railroad  service  at  j^resent,  and  Mr.  Alexander's  paper  treats 
mainly  on  locomotive  firing  and  taking  care  of  locomotives,  it 
contains  a  number  of  very  valuable  points,  such  as  the  employ- 
ment of  men,  the  teaching  of  men  and  bringing  them  up  to  the 
position  and  fi.t  them  to  occupy  them,  and  I  think  we  can  all  study 
that  profitably.  Therefore,  I  hope  you  will  all  rise  and  give  a 
vote  of  thanks  to  Mr.  Alexander  for  his  very  valuable  and  in- 
structive paper. 

The  motion  was  seconded  and  carried  unanimously. 

ON  MOTION,  Adjourned. 
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ij  From  time  to  time  we  have  published  statements  regarding  the 
merits  of  the  "Modern  Boiler  Tube,"  i.  e.,  the  steel  tube. 

^  In  the  last  analysis,  the  success  of  any  article  must  depend 
upon  its  own  specific  merits  as  evidenced  by  the  experience 
of  actual  users. 

^  At  the  1909  Convention  of  the  International  Master  Boiler 
Makers'  Association  held  in  Louisville,  Ky.,  there  was  a  dis- 
cussion of  the  report  of  the  Committee  appointed  to  investi- 
gate the  respective  merits  of  steel  vs.  iron  Boiler  Flues,  and 
we  quote  from  the  published  proceedings  the  remarks  of  the 
foreman  boiler  maker  of  a  large  Western  Railroad: 

"We  put  our  first  set  of  seamless  tubes  in  January,  lOO.",  and 
we  removed  them  after  4.~>  months'  service  KiS.OOO  miles.  There  was 
no  pitting.  Every  tube  went  back  in  the  boiler  again.  We  have 
about  eight  or  ten  sets  in  service  still  doing  business  and  we  have 
found  no  pitted  flues.  We  have  iron  tubes  that  are  pitted  badly  on 
one  of  our  divisions,  scrapping  twenty-four  hundred  in  six  months, 
where  we  only  scrapped  during  the  six  months  5-12,  on  account  of 
light    weight." 

^   We  formerly  made  both  iron  and  steel  boiler  tubes. 

^  After  years  of  experience  we  came  to  the  conclusion  that  the 
steel  tube  was  just  what  its  name  implies,  i.  e.,  the  "MOD- 
ERN BOILER  TUBE,"  and  abandoned  the  making  of  iron 
tubes. 

^  This  action  was  not  taken  without  careful  investigation  and 
consultation  with  some  of  the  largest  consumers  of  boiler 
tubes  in  the  country. 

^   This  investigation  extended  over  a  period  of  years. 

^  Different  uses  of  boiler  tubes  have  different  conditions  to  en- 
counter. 

^   Possibly  you  have  pecularly  difficult  conditions. 

•I  Our  experience  and  the  experience  of  our  experts  are  at  your 
service. 

NATIONAL  TUBE  COMPANY 

General  Sales  Offices:  Frick  Bldg.,  PITTSBURGH,  PA. 

DISTRICT  SALES  OFFICES: 

ATLANTA  PITTSIU^RGII  NEW  YORK  NEW  ORLEAN.S 

CHICAGO  PHILADEr.PHIA  ST.  LOUIS  SAN  FRANCISCO 

DENVER  P(^RTLAND  SEATTLE  SALT  LAKE  CITY' 

Export  Representatives:     U.  S.  STEEL  PRODUCTS  EXPORT 
CO.,  New  York  City. 

This  is  the  fourth  in  a  series  of  announcements  regarding  the  "Testimonv 
From  the  .\ctual  LTsers."  Others  have  appeared  in  previous  issues  and  will 
appear  in  later  issues  of  this  magazine. 


Goxiid  Coupler  Co. 


OFFICES 

341-34r  Fifth  Ave.,  New  York 

The  Rookery, 

Chicago 
Depew,  N.  Y. 


WORKS 
Axle  Forge,  Depew,  N.  Y. 
Malleable  Iron, 

Depew,  N.  Y. 
Cast  Steel,  Depew,  N.  Y. 
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The  Hartman  Ball-bearing   Center  Plate  and  Side  Bearings. 


THIS   SPACE  FOR  SALE. 


e. 
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BALIS  OXOLIN 

VARNISH  REMOVER 


nEGISTCREO 
THE  IDEAL  PAINT  OIL 


NORWAY 
TURPENTINE 


^ 


Ball  Chemical  Co. 


I    Jfw*:  V«  B°u"ir„%tr.et.  f""""  ^IdJ..  PITTSBURGH,  PA. 
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MANNING,  MAXWELL  &  MOORE, 

ROBT.  A.   BOLE,   MANAGER,   PITTSBURGH  BRANCH, 

-^  F'  f\  Fi  KL    BUILDIIN<3  >^- 

LONG  DISTANCE  TELEPHONE   CALL.     GRANT  67 


Ra^ilway  and  Ma^chinists'  Tools  and  Supplies,  Electric 
Traveling  Cranes,  Compressors,  Pneumatic  Hoists,  Rivet- 
ers, and  complete  Machine  Shop  and  Foundry  Equipment. 

NATIONAL  wS^Il,  company 

MANUFACTURERS  OF 

STEEL  TIRED  AND  CHILLED  CAST  IRON 

CAR  WHEELS 

GENERAL  OFFICES.  WORKS: 

rochester,  n.  y.       pitts  b  urgh.  pa 
505  preble  ave.  sayre,  pa.  cleveland,  o 

Allegheny,    Pa.  new  york  city,  n.  y. 

Jimmion,  master  Car  Bmidcrs! 

The  M.  C.  B.  rules  of  interchange  ...  The  use  of  our  steel  back  shoe 
provide  for  the  use  of  the  steel  %jy  will  mean  a  saving  in  brake  shoe 
back  brake  shoe  on  your  /jk\  maintenance,  brake  heads  and 
freight  equipment.  •"•        brake  beams. 

The  steel  back  brake  shoe  is  an  economy  on  all  railway  equipment. 
LET  US  PROVE  IT  TO  YOU. 

AMERICAN  BRAKE  SHOE  &  FOUNDRY  COMPANY, 

The  Steel  Back  Brake  New  York,  N.  Y.,  Mahwah,  N.  J., 

Shoe  Chicago,  111. 

lA/RITE     F"OR    SM/V\F»LE    OF" 


Stabrite  Front  End  Paint 


/VIMIDE    B"V 


Chas.  R.  Long,  Jr.  Company 

INCORPORATED 
MANUFACTURERS  OF 

RAILWAY.  STATION   AND  ,  ^wTw*^^rw»  «  »-»      w^m^, 

BRIDGE  PAINTS.  LOUISVILLE,    KY. 
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Nathan  Manufacturing  Co. 

85  -  93  Liberty  Street,  New  York. 
1612  Old  Colony  Building,  Chicago. 

Monitor,  Simplex  and  Nathan  Injectors 
for  Locomotives 

AND 

Sight-Feed  Lubricators. 

All  Specially  arranged  for  High=Pressure  Engines. 

STEAM  FIRE  EXTINGUISHERS  FOR  SWITCHING  AND  YARD  ENGINES. 

Boiler  Washers,  Boiler  Testers,  Rod  and  Guide 
Oil  Cups,  Etc. 

SOLE  AGENCY     FOR  THE 

Coale    Muffler    O    Safety    Valve    Co.,   Inc. 


i^<.i'ii".i'i^i.i'. 


PITTSBURGH  COAL  COMPANY 

Producers  of  All  Grades  of 

Steam  Coal 

Railroad  Fuel    a  Specialty 

General  Offices:    232  Fifth  Ave.  PITTS3URGH,  PA. 

LOCOMOTIVE  BLOW-OFF 

DOES  SATISFACTORY  WORK 
ON  MANY  ROADS. 

Can  be  worked  from  cab  or 
foot   board   while   running. 

A  catalog  or  call  by  Representative 
for  the  asking.     ^     0     iS     e>     0 


Hofflesteaa  Yalie  Mfj.  Co., 

Works;  Homestead,     Pittsburgh,  Pa, 


CROSBY   STEAM   GAGE   &   VALVE   CO. 

Standard  Locomotive  Specialties 

Make  a  Perfect  Equiinnent. 
Crosby  Locomotive  Pop  Safety  Valves, 

riain  or  Muffle-l. 
Crosby  Steam  Pressure  and  Duplex  Gages. 
Crosby  Counter  and  Pressure  Recorders. 
ORIGINAL  Single  Bell  Chime  Whistles. 
Johnstone  Blow-off  Valves. 

CROSBY  STEAM  ENGINE  INDICATOR, 

with  Sargent 's  Elccti'ieal  Attaclinient  I'cir  tak- 
ing any  mini  tier  iit  iliatiranis  simultaneously. 

MAIN  OFFICE  AND  WORKS.  BOSTON,  MASS.  \ 

Stores:    !Boston,  New  York,  Ctiicago  and  London,  England. 

Send  for  Catalogue  and  I'l'li-es. 
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FRANKLIN  AIR  COMPRESSOR 

Class  C.  S.  C,  with  mechanically 

operated  intake  valves 

AIR  TOOL  SPECIALTIES 

MANUFACTURED    BY 

CHICAGO 

PNEUMATIC 

TOOL  CO. 


FRANKLIN 

AIR  COMPRESSORS 

"LIHLE  GIANT,"  "BOYER"  AND 
KELLER  DRILLS,  DUNTLEY  ELEC- 
TRIC DRILLS,  AND  BOYER  AND 
KELLER  RIVETING  AND  CHIPPING 
HAMMERS. 


LiniE  GIANT 

DRILLS  ARE  MADE 

IN  13  SIZES 


No.  2  "Little 

Giant"  Drill  with 

Corliss  Valves 


CHICAGO 


NEW  YORK 


WRITE  FOR  SPECIAL  CIRCULAR  No.  56  ^ 


GOLD  GftR  HEATING  &  LIGHTING  GO. 


MANUFACTURERS   OF 

ELECTRIC,  STEAM 
AND    HOT   WATER 


M\w  Apparattts  for  Railway  Cars 


Improved    System    of    Acetylene    Car    Lighting, 

giving  entire  satisfaction  on  a  large  number  of  cars. 

Send  for  circular  of  our  Combination  Pressure  and  Vapor  System  of 

Car   Heating,  which  system  automatically  maintains  about  the  same 

temperature  in  the  car  regardless  of  the  outside  weather  conditions. 

LARGEST   MANUFACTURERS   IN   THE   WORLD 

OF  CAR  HEATING  APPARATUS 

Whitehall  Building  17  Battery  Place  New  York 


H.  H.  Hewitt,  Pres.  C.  M.  Hewitt,  Vice  Pres. 

MAGNUS    METAL 

MEETS  ALL  HIGH-GRADE  REQUIREMENTS. 

IT  IS   THE    STANDARD    METAL 

FOR    LOCOMOTIVE   WEARING    PARTS, 

JOURNAL   pnp  f   FAST  PASSENGER  CAR  SERVICE, 
BEARINGS  ■■""  I   HEAVY  FREIGHT  CAR  SERVICE. 

MAGNUS    METAL    COMPANY 

111    BROADWAY,    NEW  YORK. 


The  expense  and  annoyance  of  paintingf  will  not  recor 
every  year  or  two  if  you  ttse 

Dixon's  Silica-Graphite  Paint 

the  ^'Proven  Shield  for  Steel  Work.'^     Durability  records 
in  all  climates;  write  for  a  few. 


JOSEPH  DIXON  CRUCIBLE  CO.,  JERSEY  CITY,  N.  J. 


THE  SHARON  COUPLER 

Also  TOWER,  CLIMAX,  LATROBE,  CHICAGO, 

MELROSE  and  MUNTON  STEEL  COUPLERS 

For  FREIGHT,  PASSENGER  and  LOCOMOTIVE. 

The  National  Malleable  Castings  Co. 

CLEVELAND  CHICAGO  TOLEDO 

INDIANAPOLIS  SHARON  MELROSE  PARK 


Westniirhouse 


Westinghouse  "House  Protecting"  Coupling 

The  "flexible  bead"  permits  the 
disengagementof  the  couplings, 
when  cars  are  separated,  before 
the  pull  is  sufficient  to  damage 
the  hose 

The  Westinghouse  Air  Brake  Co. 

The  Air  Brake  Builders  PITTSBURG,  PA. 


The  Westinghouse 

Single-Phase  Railway  System 

Leads  in  the  Electrification  ^^  Steam  Roads 

Westinghouse  Electrical  Apparatus 

Leads  in  the  Railway,  Power  and  Industrial  Field 


Westinghouse  Electric  &  Manf'g  Co.,        Pittsburg,  P3 


Westinghouse  Steam  Turbines 

Westinghouse  Gas  Engines 
Westinghouse  Steam   Engines 
The  Roney  Mechanical  Stoker 

The  Westinghouse  Machine  Co.,  Pittsburg,  Pa. 


LOCOMOTIVES  FOR  ALL  GLASSES  OF  SERVICE 


Pacific  Type  Passenger  Locomotive 
Built  for  Chicago  &  Nortli^vesterii  Kailway. 

Total  weight  of  engine  in   working  order,  245,000  pounds. 
Weight  on  driving  wheels,   151,000  pounds. 
Diameter  of  Driving  Wheels,   75  inches. 
Boiler  pressure,   190  pounds. 
Cylinders,   23  x  28  inches. 

Maximum  tractive  power,   31,900  pounds. 

AMERICAN    LOCOMOTIVE   COMPANY 

:5o  CHURCH  stki:i:t,  new  yokk. 


The  Franklin  Mfg.  Co. 

C.  J.  S.  MILLER,  Preiident. 
MANLFACTURERS  OF 

"Reinforcei  Cormpteft  Aslieslos  Roofii  M  M\M 


No  Paint 
Fireproof 


No  Rust 
Everlasting 


Corrugated  Copper  Case  Hardened  Gaskets  and  Composition  Metallic 
Gaskets,   also  Chapman  Circular  Glass  Cutter,   (Patented). 

Asbestos  "Century"  Sheathing  and   Shingles. 

Wool  Packing  Waste  and  Cotton  Waste  for  Wiping. 

Asbestos  Railw&y  Supplies 

Train  Pipe  Coverings.         Papers,  Packings,  Etc. 

Perfection  Journal  Box  Packing  (Patented) 

85%  Magnesia  Boiler  Lagging. 

FRANKLIN.    PA. 


NILES  RAILWAY  TOOLS 

Electric 
Traveling 

CRANES 

anil  -     o  — :M? 

HOISTS 

STEAM 
HAMMERS 


Machinery 


No.  3  Double  Axle  Lathe  using  High-Power  Steel  Tools. 

NILES-BEMENT-POND  CO. 

Tbinity   Building  Pittsburg  Office 

111    Broadway,   New  York  Frick  Building 

M.  M.  Cochran,  President.  John  H.  Wurtz,  Secretary  and  Treasurer 

W.  Harry  Brown,  Vice  President. 

WASHINGTON  COAL  &  COKE  CO. 

Genaral  Office!     Dawson,  Fayette  County,  Pa. 

5,000  Tons  Daily  Capacity.       Individual  Cars. 

YOUGHIOGHENY 
COAL. 

STEAM.       -        GAS.        -        COKING. 


WASHINGTON 
CONNELLSVILLE  COKE. 

FURNACE.   -   FOUNDRY.   -   CRUSHED. 

Shipments  via  B.  &,  O.  Railroad  and  P.  &  L.  E. 
Railroad  and  Connections. 

Sales  Office:     PITTSBURG.     PA. 
N.  P.  HYNDMAN,  Sales  Agent.     H.  R.  H YN  DMAN,  Ass't  SalasTAgt 


This  Space  For  Sale 


THE  BEST  STAYBOLT 

FOR  LOCOMOTIVE   FIREBOXES 


RAILROADS  ARE  NOW  USING 

THE  TATE  FLEXIBLE  STAYBOLT 

AT  THE   RATE  OF 

1,250,000   A  YEAR 


OUR  SERVICES  ARE  ALWAYS 
AT  VOUR  COMMAND 

FLANNERY  BOLT  COMPANY 

FRICK   BLILDING 

PITTSBURGH,   PENN. 
B.  E.  D.  STAFFORD,   =  GENERAL  MANAGER 


J.  ROGERS  FLANNERY  &  CO. 

SELLING  Agents 

FRICK    BUILDING 
PITTSBURGH,     PENN. 


THE  ASHTON  VALVE  CO. 


MAKERS  OF  THE  ... 


HKjliest  Oracle  Mulller  and 
Open  Pop  Salety  Valves, 

Locomotive  Steam  and  Air 
Pressure  Qages. 

271  FRANKLIN  ST.  BOSTON,  MASS. 


HUNT-SPILLER  IRON 

STRENGTH  AND  WEARING  QUALITIES 

THAT   ARf:   ABSOLUTELY   NECESSARY    IX 

LOCOMOTIVE  CASTINGS 


PRICES   MODERATE 


Manufactured    C)nlv    Bv 


RESULTS    GREAT 


Hunt-Spiller  Manfg.  Corporation 

W.    B.    Leach,   Gen   l   Mangr.   A.  Treas. 


OFFICE    AND    works: 

333   DORCHESTER   AVENUE 
SO.   BOSTON,    MASS. 


J.  G.    PLATT. 

Mechanical   Representative 


Galena = Signal   Oil   Company 

FRANKLIN.  PENNA. 

SOLE   MANUFACTURERS  OF  THE  CELEBRATED 

Galena  Coach,  Engine  and  Car  Oils,  and  Sib- 
ley's Perfection  Valve  and  Signal  Oils. 

Guarantee  cost  per  thousand  miles  for  from  one  to  five 
years  when  the  conditions  warrant  it. 

Maintain  Expert  Department,  which  is  an  organization 
of  skilled  railway  mechanics  of  wide  and  varied  experience. 

Services  of  experts  furnished  free  of  charge  to  patrons 
interested  in  the  economical  use  of  oils. 

Street  Railw&.y  Lubrication  a».  Specialty. 


Please  write  to  home  of fice  for  CHARLES    MILLER, 

further  particulars.  PRESIDENT. 


HIGH  GRADE 


Malledwble  Cd^stings 


"We  are  prepared  to  supply  you 
promptly  with  RELIABLE  castings  for 
railroad     and     miscellaneous    work." 


FORT  PITT  MALLEABLE  IRON  CO. 

PITTSBURGH.  PA. 
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Journal  Boxes  Made. 


works: 
NEW    KENSINGTON,    PA. 

GENERAL   OFFICE! 

FARMERS  BANK  BLDC  -  PITTSBIJRCH,  PA. 


NEW  YORK 
CHICAGO 
ST.  LOUIS 


50  Church  St. 
Fisher  Building. 
Missouri  Trust  Building, 


OrnCIAL  PROCEEDINGS 

qf  the 

Railway  Club   gf  Pittsburgh. 

ORGANIZED  OCTOBER  l8.   1901. 


OrnCERS.  1909-1910 

President. 

D.    J.    REDDING, 

Asst.  S.  M.  P.,  P.  &  L.  E.  R.    R.    Co.,    McKees   Rocks,    Pa. 


First  Vice-President. 

F.    R.    McFEATTERS,    Supt.    Union 
R.   R.   Co.,  Port  Perry,  Pa. 


Second  Vice-President. 

WM.  ELMER,  M.  M.,  Penna.  R. 
R.    Co.,    Pittsburgh,    Pa. 

Secretary. 

C.  W.  ALLEMAN,  Chief  Clerk  to 
Supt.  Motive  Power,  P.  &  L.  E. 
R.    R.    Co.,    Pittsburgh,    Pa. 

Treasurer. 
J.  D.   McILWAIN,  Rep.,   Main   Belt- 
ing  Co.,    Pittsburgh,    Pa. 

Executive  Committee. 
L.  H.  TURNER,  S.  M.   P.,   P.  &  L. 
E.  R.   R.   Co.,   Pittsburgh,  Pa. 

F.  H.  STARK,  S.  R.  S.,  Pittsburgh 
Coal  Co.,   Coraopolis,   Pa. 


Finance  Committee. 

D.  C.  NOBLE,  Prest.,  Pittsburgh 
Spring  &  Steel  Co.,  Pittsburgh,  Pa. 

S.  C.  MASON,  Sec'y,  McConway  & 
Torley    Co.,    Pittsburgh,    Pa. 

C.  E.  POSTLETHWAITE,  Mgr. 
Sales,  Pressed  Steel  Car  Co.,  Pitts- 
burgh,   Pa. 

Mevibership  Committee. 

D.  M.  HOWE,  Manager,  Jos.  Di.xon 
Crucible   Co.,   Pittsburgh,   Pa. 

C.  A.  LINDSTROM,  C.  E.,  Pressed 
Steel  Car  Co.,  Pittsburgh,  Pa. 

W.  V.  TURNER,  M.  E.,  Westing- 
house  Air  Brake  Co.,  Wilmerding, 
Pa. 

A.  L.  HUMPHREY,  Gen'l  Mgr., 
Westinghouse  Air  Brake  Co.,  Wil- 
merding,   Pa. 

M.  A.  MALLOY,  M.  M.,  Penna. 
R.    R.    Co.,    Pittsburgh,    Pa. 


Pittsburgh,  Pa.,  February  25,  I9IO.     f^fpef  cSy 
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Published   monthly,   except  June,   July  and    August,    by    the    Railway    Club    of    Pitts- 
burgh, C.   W.  Alleman,   Secretary,   General  Offices  P.  &  L.  E.  R.  R.,  Pittsburgh,  Pa. 

Meetings  held  fourth  Friday  each  month,  except  June,  July  and  August. 

PROCEEDINGS  OF  MEETING, 
FEBRUARY  25th,  1910. 

The  meeting-  was  called  to  order  at  the  Fort  Pitt  Hotel, 
Pittsburgh,  Pa.,  at  8  o'clock  p.  m.,  with  President  D.  J.  Redding 
ill  the  chair. 
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Procccdincf?  Railwav  Club  of  Pittsbiir"h. 


The  following  gentlemen  registered 
MEMBERS. 


AUeman,  C.  W. 
Amsbarv.  D.  H. 
r.arth.  John  W. 
]',ealor;B.  G. 
r.eltz,  John  D. 
Bishop,  J.  B. 
Bover,  Chas.  E. 
Brand,  Thos. 
r)rownscombe,  G.  J- 
Chapin.  E.  S..  Jr. 
Chittenden.  A.  D. 
Colburn,  \\m.  \\. 
Conwav.  J.  13. 
Coulter.  A.  F. 
Criswell,  A.  B. 
Crouch,  A.  \\'. 
Cunningham.  Robert  I. 
Uelaplane,  T-  E. 
Dette,  R.  E". 
Dickinson,  E.  W. 
Duff,  Samuel  E. 
Elmer,  Wm. 
Foller,  Chas.  S. 
Foreman.  J.  E. 
Fullerton,  A.  W. 
Gallinger.  Geo.  A. 
Gearhart.  J.  A. 
George.  ]\Iiles  E. 
Gilg,  Henrv  F. 
Good,  II.  J'. 
Gutierrez,  S.  J. 
Haas,  Benjamin 
Hackenburg,  I.  H. 
Hood.D.  G. 
Howe,  W.  C. 
Huvett.  E.  G. 
Tmhofif,  H.  B. 
Kaup,  H.  E. 
Kennedy.  Jas. 
Kevser,  R.  H. 
Kinter,  D.  H. 
Kissinger,  C.  E. 
Knickerbocker,  A.  C. 
Knisrht,  E.  A. 


Koch.  Felix 
Koch,  H.  J. 
Krause,  Julius 
Krepps,  W.  K. 
Kull.  W.  A. 
Eobez,  P.  L. 
Long,  R.  AI. 
Lynn,  Samuel 
Alackenzie,  R.  li. 
]\Iason,  Stephen  C. 
Mercur,  H.  T. 
Metcalf,  H.  E. 
^filler,  F.  L. 
^lilliken,  I.  H. 
^Htchell,  A.  G. 
^IcCaslin,  A.  W. 
^IcFeatters.  F.  R. 
^McGregor,  J.  E. 
^Icllwain.  f.  D. 
^Iclnturfif,  C.  A. 
^IcKee.  D.  L. 
]\IcKeen,  I.  W. 
^IcXulty.F.  M. 
Gates,  Geo.  ^I. 
O'Connor,  Chas. 
Oliver,  W.  H. 
Orchard.  Chas. 
Pitzer.  Edwin  H. 
Porter.  H.  V. 
Proven,  John 
Ouest,  W.  O. 
Rea,  C.  S. 
Redding,  D.  J. 
Richardson,  C.  A. 
Richardson,  W.  P. 
Rilev,  I.  W. 
Rinehart,  H.  W. 
Robbins,  E.  S. 
Robinson.  S.  R. 
Rupp.  R.  D. 
Ryan.  W.  F. 
Sager.  Wm.  B. 
Sanderson.  M.  W. 
Sattlev.  E.  C. 


\'isitors. 
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Scheck,  H.  G. 
Schlacks,  W.  J. 
Schultz,  Geo.  H. 
Shuck,  Wm.  C. 
Smith.  A.  D. 
Smith.  ^\.  A. 
Smith,  W. 
Stafford,  Samuel  G. 
Stark,  F.  H. 
Sweeley,  G.  P. 
Symington,  C.  J. 


Tamkins,  I'>.  L. 
Thompson,  B.  E. 
Turner,  L.  H. 
Warfiekl,  T-  ^I- 
Warnock.  H.  R. 
Weigel.  F.  S. 
White.  las.  D. 
W'hiteci  Wilhs. 
WilHams.  \\\  W. 
\\'oo(l,  Ralph  C. 
W'oodworth,  R.  P.. 
Yohe,  T.  B. 


A'ISITORS. 


Archibald,  Frank  B. 
Beattv,  E.  A. 
Bibbiiis,  T.  R- 
Borland,W.  P. 
Caliban,  Earl  B. 
Conlon,  P.  J. 
Cross,  C.  W. 
Cruikshank,  Geo.  L. 
Damon,  Geo.  A. 
Dravo,  M.  S. 
Emerson,  Harrington 
Farrar,  Jos. 
Ferree,  H.  W. 
Graham,  Chas.  R. 
Gray,  W.  C. 
Haynes,  J.  E. 
Hogg,  Robert  H. 
Kinsell,  W.  L. 
Kline,  Geo.  B. 
Kneeland,  E. 
Knoeppel,  C.  E. 
Krider,  H.  C. 
Lawrenz,  E. 
Eewis,  G.  T. 


Miller,  Geo.  I. 
Alills,  E.  R. 
McConnell,  John 
I\IcKee.  W.  J. 
Xvquist,  C.  T- 
Oliver,  H.  C. 
Otto,  Oscar 
Overstake,  Leroy 
Parkinson,  H.  D. 
Power,  A\'.  J. 
Robinson.  J-  R- 
Satler.  Chas.  E. 
Shaw.  L.  P. 
Smith.  John  B. 
Smith.  Si  on  B. 
Smith,  Wm. 
Smoot,  A\\  D. 
Stoddart.  W.  G. 
Swigart.  W.  R. 
Thomas.  T.  B. 
Thomas,  J.  H. 
A'oigt,  A."T. 
Warfel.  J.'A. 
White,  Geo.  F. 
Wright,  L.  S. 


]^Iiller,  Geo. 

The  reading  of  the  minutes  of    the    last    meeting  was  dis- 
pensed with,  they  being  in  the  hands  of  the  printer. 

The   Secretary  read  the   following  list    of    applications   for 
membership  : 

Bannister,  E.  J.,  Salesman,  Crucible  Steel  Co.  of  America.  Frick 
Building,  Pittsburgh,  Pa.    Proposed  by  James  D.  White. 
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Chilcoat.  H.  E..  Rep..  \\'estinghouse  Air  Brake  Co.,  Westing- 
house  Building,  Pittsburgh.  Pa.  Proposed  by  D.  J. 
Redding. 

Drake.  \\'.  C,  Clerk.  Office  General  Superintendent,  B.  &  O.  R. 
R..  Pittsburgh,  Pa.     Proposed  by  Wm.  F.  Ryan. 

Dravo,  M.  S.,  Salesman.  Crucible  Steel  Co.  of  America,  Frick 
Building,  Pittsburgh.  Pa.  Proposed  by  James  D. 
\Miite. 

Elliott.  3>I.  \\  ..  }\Ianager,  Consumers  Oil  Co.,  1016  Congress  St., 
Xorth  Side,  Pittsburgh,  Pa.  Proposed  by  F.  M.  AIc- 
Xulty. 

Emerv,  C.  W.,  Yard  ^Master,  ]\Ionongahela  Connecting  R.  R., 
Second  Ave.,  near  Bates  St.,  Pittsburgh,  Pa.  Proposed 
by  James  Kennedy. 

Eissler,  Robert  F.,  care  Duquesne  Steel  Foundry  Co.,  Coraopolis, 
Pa.    Proposed  by  Samuel  G.  Stafford. 

Griffey.  J.  \\'.,  Assistant  Train  Master,  B.  &  O.  R.  R..  420  Man- 
sion St..  Pittsburgh,  Pa.  Proposed  by  C.  A.  Richard- 
son. 

Kinyon.  A.  G.,  Special  Instructor,  B.,  R.  &  P.  Ry.,  DuBois,  Pa. 
Proposed  by  C.  W.  Alleman. 

Kleinhans,  H.,  ^Manager,  Atlantic  Equipment  Co.,  2101  Beaver 
Ave.,  North  Side,  Pittsburgh,  Pa.  Proposed  by  D.  J. 
Redding. 

Mills.  E.  R.,  Salesman,  Crucible  Steel  Co.  of  America,  Frick 
Building,     Pittsburgh,     Pa.      Proposed     by   James    D. 

^^'hite. 

Smith,  Andrew  D.,  Jr.,  Salesman,  Crucible  Steel  Co.  of  America, 
Frick  Building,  Pittsburg,  Pa.  Proposed  by  James  D. 
White. 

Swigart,  W.  R.,  Clerk,  M.  of  W.  Dept.,  Monongahela  Connect- 
ing R.  R.,  Second  Ave.,  near  Bates  St.,  Pittsburgh,  Pa. 
Proposed  by  P.  L.  Cox. 

Thomas.  J.  H.,  Motive  Power  Inspector,  P.  R.  R.  Co.,  Twenty- 
eighth  St.  Shops,  Pittsburgh,  Pa.  Proposed  by  H,  W. 
Rinehart. 
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Trout,  W.  L.,  Engine  House  Foreman,  Pennsylvania  R.  R.  Co., 
619  W.  Main  St.,  Monongahela,  Pa.  Proposed  by  H.  G. 
Scheck. 

Warfel,  J.  A.,  Sales  Engineer.  Linde  Air  Products  Co.,  Farmers 
Bank  Building,  Pittsburgh,  Pa.  Proposed  by  A.  W. 
Crouch. 

Way,  L.  A.,  Superintendent.  Duquesne  Steel  Foundry  Co.,  Cora- 
opolis.  Pa.     Proposed  by  A.  D.  Smith. 

Wooding,  Manuel,  Superintendent,  Verona  Tool  Works,  Verona, 
Pa.     Proposed  by  Samuel  G.  Stafford. 

PRESIDENT :  These  names  n-ill  be  submitted  to  the  Ex- 
ecutive Committee  and  upon  their  approval  the  gentlemen  will 
become  members. 

The  Secretary  announced  the  death  of  one  of  the  members, 
Mr.  E.  J.  Randall,  Engineer,  Alaintenance  of  Way,  of  the  Union 
Railroad,  Port  Perry,  Pa.,  who  died  February  11,  1910,  where- 
upon the  President  appointed  as  a  committee  to  draft  suitable 
memorial  resolutions,  Messrs.  F.  R.  McFeatters,  Superintendent, 
Union  R.  R.  Co. ;  Edwin  F.  Wendt,  Assistant  Engineer,  P.  &  L. 
E.  R.  R.,  and  R.  A.  Clark,  President,  Interlocking  Nut  and 
Bolt  Co. 

PRESIDENT:  If  there  is  no  further  business,  we  come 
to  the  paper  of  the  evening,  by  Mr.  Harrington  Emerson.  One 
of  the  greatest  problems  before  all  concerns  w^hich  have  to  deal 
with  manufacturing  or  other  interests  which  entail  labor,  is  that 
of  the  proper  method  for  providing  for  the  payment  of  labor  and 
the  checking  of  its  output.  Mr.  Emerson,  who  is  perhaps  a  pio- 
neer in  handling  this  particular  line  of  work,  has  consented  to 
come  here  and  give  us  an  outline  of  his  method. 

THE  FUNDAMENTAL  PRINCIPLES  OF  EFFICIENCY. 

{Their  application  itievitably  results  in  improved  operation  and 
maintenance  and  miniinum  costs.) 


BY  MR.   HARRINGTON  EMERSON,  NEW  YORK  CITY. 


There    are    fundamental    truths    governing    the    universe. 
These  truths  existed  before  humanity  began. 
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The  properties  of  steam  were  true  a  milhon  years  ago,  and 
also  the  properties  of  iron  alloys,  and  of  combustion  and  of  grav- 
itation. 

The  emotions  of  men  are  not  radically  different  in  one  age 
from  what  they  were  in  another.  The  modern  Wall  Street  spec- 
ulator in  cotton  or  wheat  fully  understands  and  sympathizes  with 
the  way  Joseph  ran  a  corner  on  food  supply  in  Egypt  nearly 
3.500  years  ago. 

Efiticient  railroad  operation  rests  largely  on  rational  use  of 
our  knowledge  of  the  action  of  materials  when  subjected  to  heat, 
combustion,  gravitation,  on  rational  use  of  our  knowledge  of  the 
emotions  of  men. 

In  the  course  of  time,  there  comes  some  human  genius  who, 
by  accident  of  observation,  or  by  the  gift  of  imagination  discov- 
ers some  of  these  facts,  or  relation  of  facts  to  other  facts,  a 
genius,  for  instance,  like  Columbus,  or  Stephenson,  or  Faraday 
and  these  men  open  up  new  worlds. 

Later  comes  some  other  human  genius,  the  practical  man, 
who  renders  of  value  the  discovery  made,  a  Lord  Clive  or  old 
Commodore  A^anderbilt,  who  founds  an  empire. 

Still  later  there  is  the  genius  who  aggregates  and  expands, 
as  President  Jefferson,  to  whom,  more  than  any  other  man,  we 
owe  the  magnitude  and  glory  of  the  United  States,  or  as  Harri- 
man  and  Westinghouse. 

Finally  there  comes  the  fourth  stage,  that  of  doing  in  the 
best  possible  manner  as  to  time,  place  and  cost,  what  has  to  be 
done,  and  here  again  are  many  workers. 

Some  things  w^ere  done  well  centuries  ago,  and  not  only 
has  no  further  advance  been  made,  but  there  has  been  retrogres- 
sion. We  do  not,  for  instance,  have  the  high  ideals  of  life  and 
citizenship  which  were  not  only  enunciated  but  lived  up  to  in 
Athens  2300  years  ago. 

In  the  funeral  oration  for  the  Athenians  who  fell  in  battle, 
Pericles  said : 

"We  aim  at  a  life  beautiful  without  extravagance,  contem- 
plative without  immanliness.  Wealth  is  in  our  eyes  a  possession 
not  for  ostentation  but  for  reasonable  use,  and  it  is  not  the  ac- 
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knovvledgement  of   poverty   that   we   think   disgraceful,   but   the 
want  of  endeavor  to  avoid  it." 

Americans  as  a  nation  do  not  have  these  aims,  but  in 
many  matters,  especially  mechanical  rather  than  philosophical, 
moral  or  sesthetical,  we  have  pushed  perfection  far  beyond  the 
dreams  of  even  a  generation  ago.  Especially  in  railroad  build- 
ing and  operation  we  lead  the  world  in  many  respects,  and  par- 
ticularly can  we  be  proud  of  such  a  railroad  genius  as  James  J. 
Hill,  who  alone  of  all  Americans  built  a  transcontinental  line 
without  subsidy,  who  aggregated  and  expanded,  and,  what  is 
exceedingly  rare,  operated  from  the  first  with  high  efficiency. 

It  is  of  "efficiency"  in  railroad  operation  that  I  wish  to 
speak  tonight,  and  I  define  "efficiency"  as  attaining  standards  of 
time,  place  and  cost. 

In  spots  there  is  very  high  efficiency  in  the  operation  and 
maintenance  of  American  railroads,  but  the  easily  determined 
wastes  due  to  preventable  inefficiency  still  aggregate  one  million 
dollars  a  day ;  wastes  that  would  as  inevitably  disappear,  if  prop- 
erly attacked,  as  the  inequalities  revealed  by  a  railroad  survey 
disappear  when  the  cuts  and  fills  are  finished  for  any  predeter- 
mined grade  and  curvature. 

It  costs  to  build  a  railroad  with  low  grades  and  mild  curves, 
but  as  a  rule  it  not  only  does  not  cost  to  attain  high  efficiency, 
but  high  efficiency  of  operation  and  maintenance,  since  high  ef- 
ficiency means  the  elimination  of  waste,  always  resulting  in  less- 
ened costs. 

Costs,  operation,  difficulties  take  care  of  themselves  the  mo- 
ment we  forget  all  about  them,  and  substitute  the  one  ideal  of 
"efficiency." 

The  practical  results  of  substituting  the  ideal  of  efficiency  for 
worry  about  costs  is  shown  in  the  following  diagram,  in  which 
the  efficiency  of  labor,  in  the  same  shops,  with  the  same  men, 
the  same  equipment,  the  same  foremen,  and  on  the  same  schedules 
was  gradually  increased  from  55%  to  93%,  the  cost  of  locomotive 
repairs  dropping  over  $1,000  each,  yet  the  locomotives  averaged 
heavier,  hauled  more  tons  and  made  more  miles  per  failure.  If 
this  road  had  2,000  locomotives  the  direct  saving  was  over  $2,000,- 
000,  but  in  addition  each  locomotive  hauled  3.300,000  more  tons 
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and  in  one  year  the  net  earnings  increased  $3,000  per  locomotive, 
an  additional  gain  of  nearly  $6,000,000,  mainly  due  to  the  ability 
to  haul  more  freight. 

One  railroad  in  the  United  States  maintains  its  freight  cars 
for  %t;]  per  annum.  Another  railroad  in  similar  service  spends 
over  $100. 

The  $37  cars  cost  $100  less  to  build,  weigh  6,000  lbs.  less 
for  the  same  capacity.  At  $37  on  50,000  cars  there  is  an  annual 
saving  of  $3,150,000  in  maintenance  cost  alone  below  the  rival 
figures. 

Efficiency  principles  or  laws,  like  any  other  branch  of  ap- 
plied knowledge,  has  its  own  laws.  These  laws  are  absolute.  You 
cannot  have  high  and  continuous  efficiency  if  any  one  of  these 
laws  is  neglected  ;  you  can  have  the  same  efficiency,  and  perhaps 
locally  very  high  efficiency  if  any  one  of  them  is  even  partially  ob- 
served, but  wherever  there  is  high  efficiency  it  will  inevitably  be 
found  that  it  is  attained  by  observance  of  one  or  more  or  all  of 
these  laws. 

These  laws  are  eight  in  number: 

(i.)     There  must  be  "Commonsense."' 

We  railroad  men  know  that  elementary  commonsense  is 
flagrantly  outraged  daily  in  railroad  operations. 
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(2.)     There  must  be  "Discipline." 

That  discipline  is  lacking  has  been  the  official  complaint  of 
many  railroad  presidents. 

(3.)     There  must  be  the  "Fair  Deal." 

This  has  been  often  flagrantly  lacking  in  the  relations  be- 
tween employer  and  employee  and  between  corporation  and 
client. 

(4.)     There  must  be  "Adecjuate  and  Reliable  Records." 

You  give  the  locomotive  engineer  a  time-table,  a  watch,  a 
pressure  gauge  and  a  water-glass.  Is  there  any  common-sense 
or  discipline  or  "fair  deal"  in  giving  the  shopman  neither 
schedule,  nor  watch,  nor  any  other  record  gauge? 

(5.)     There  must  be  "Standardized  Conditions." 

You  give  the  locomotive  engineer  both  a  locomotive  and  a 
clear  track ;  you  give  him  water  tanks  and  coal  chutes ;  you  give 
him  a  set  of  signals.  You  rely  far  more  on  the  conditions  than 
you  do  on  the  man.  The  Pennsylvania  Railroad  has  more  engi- 
neers than  it  has  engines  capable  of  pulling  the  18-hour  train. 
When  conditions  are  standardized  it  is  not  difficult  to  find  men. 

(6.)  There  must  be  "Standardized  Operation,"  worked  to  a 
schedule,  or  time  table. 

(7.)  Every  worker,  from  president  down,  ought  to  be  com- 
pensated, partly  at  least,  on  the  basis  of  his  efficiency. 

Standardize  the  wages  for  different  kind  of  work — that  is 
right.  Standardize  the  minimum  equivalent  for  the  wages.  That 
is  both  discipline  and  the  fair  deal,  but,  then,  pay  the  better  man 
for  his  higher  efficiency. 

The  objection  to  piece  work  is  that  it  is  generally  put  in 
before  the  previous  steps  have  been  taken — i  to  6 — and  it  is 
necessarily  wrong  in  detail  and  in  the  long  run  inoperative. 

(8.)      Staff  men  should  be  put  in  charge  of  efficiency  work. 

A  comptroller  or  general  auditor,  whose  standards  are  often 
prescribed  by  foreign  authorities,  is  in  charge  of  all  accounting 
work.  The  legal  counsel  of  the  road,  often  a  vice-president,  is 
in  charge  of  all  legal  matters,  and  similarly  all  efficiency  methods 
should  be  prepared  and  be  followed  up  by  staff  specialists. 

When  I  am  given  the  privilege  of  examining  the  organiza- 
tion and  operation  of  a  large  plant,  it  is  not  the  details  that  in- 
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terest  me.  The  men  about  the  plant  are  far  more  competent 
than  I  am  to  give  an  opinion  as  to  details.  I  look  for  evidences 
of  lack  of  common-sense,  for  lack  of  discipline,  for  unfair  con- 
ditions, for  inadequate  records,  for  unstandardized  conditions, 
for  unstandardized  operations,  and  I  base  my  estimate  of  pre- 
ventable wastes  on  the  observance  of  principles,  not  of  details. 

It  is  not  the  system,  the  particular  form  of  blank,  that 
counts.     It  is  the  ideal  behind  any  and  all  system  that  counts. 

A  great  chess  player  can  win  twelve  games  at  once,  playing 
in  his  mind  alone,  without  either  board  or  men.  A  board  inlaid 
with  mother-of-pearl,  men  carved  out  of  ivory  and  ebony  and 
encrusted  with  precious  stones,  and  all  the  chess  manuals  in  the 
world  will  not  help  the  man  who  has  not  actually  played  the  game 
with  a  master  for  teacher  in  practical  operation. 

I  am  more  afraid  of  the  gun  pointed  at  me  by  the  man  who 
does  not  know  it  is  loaded  than  I  am  of  the  footpad's  gun.  \\> 
can  be  on  our  guard  against  criminality,  but  we  are  never  safe 
with  those  who  do  not  know. 

A  few  months  ago  a  trusted  ofificial  of  a  railroad  turned  out 
to  be  an  embezzler  of  some  $623,000  of  good  money.  Losses  of 
this  kind  caus^  marvel  because  they  are  rare,  because  we  are  on 
our  guard  against  them.  ]\Ien  in  positions  of  responsibility  are 
bonded,  their  accounts  are  checked,  complicated  systems  of  ac- 
counting are  evolved  to  verify  honesty  day  by  day  and  uncover 
dishonesty.  For  over  a  thousand  years  methods  of  bookkeeping 
have  been  perfected,  until  there  is  a  science  of  accounting,  of 
double  entry,  which  makes  it  possible  for  even  such  expendi- 
tures as  $500,000,000  a  year  to  be  checked  up  to  the  last  cent. 
Because  of  this  science  of  accounting,  money  and  money  expendi- 
tures are  relatively  magnified  in  importance.  A  paper  of  pins 
cannot  be  purchased  without  a  requisition  and  a  voucher. 

All  this  is  well  enough,  but  other  stupendous  wastes  that  are 
not  part  of  the  bookkeeping  scheme  go  on  unchecked  and  un- 
known. The  railroads  of  the  United  States  are  wasting  one 
million  dollars  a  day.  Checking  up  the  money  spent  without 
proper  equivalent  on  one  single  railroad  system,  we  found  it  to  be 
$23,000,000  in  four  years,  about  $6,000,000  a  year,  or  ten  times 
as  much  every  year  as  this  defalcation  in  ten  years  of  $600,000, 
which  has  aroused  evervbodv. 
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The  methods  used  to  determine  losses  are  so  positive,  so  ab- 
solute, so  indisputable  and  so  simple,  that  any  competent  com- 
mittee of  qualified  experts  could  verify  the  conclusions,  and  the 
name  of  any  one  of  fifty  railroads  could  be  drawn  by  lot  and  a 
similar  investigation  would  show  that  it  was  contributing  its 
quota  to  the  loss  of  one  million  dollars  a  day. 

Do  not  imagine  that  I,  an  outsider,  am  slandering  a  great 
business  of  which  I  know  nothing.  I  have  been  intimately  asso- 
ciated with  railroad  planning  and  maintenance  for  nearly  thirty 
years.  I  also  have  learned  intimately  about  other  businesses,  and 
the  losses  complained  of  are  universal  and  inevitable  under  our 
present  methods  of  inadequate  check. 

Railroad  management  is  not  worse  than  the  "average  ;  it  is, 
on  the  contrary,  in  many  respects  better.  The  railroads  of  the 
United  States,  as  to  special  operations,  set  up  and  realize  as  high 
standards  as  the  world  has  ever  seen.  The  18-hour  trains  be- 
tween New  York  and  Chicago,  the  fastest  and  longest  run  high 
speed  trains  in  the  world,  maintain  a  standard  of  promptness  of 
99.96  per  cent.  A  man  living  on  the  line  could  set  his  clock  by 
these  trains.    Here  is  a  case  of : 

(a)  Reliable  records. 

(b)  Standardized  conditions. 

(c)  Standardized  performance. 

(d)  Continuously  attained. 

In  the  accounting  department  standards  are  equally  high. 
Not  a  cent  is  spent  untraced,  or  without  authority.    Here  also : 

(a)  There  are  abundant  records. 

(b)  Standard  methods  of  bookkeeping. 

(c)  Specialized  for  the  operation. 

(d)  Balances  have  to  be  made. 

The  w^hole  auditing  and  accounting  is  in  the  hands  of  spe- 
cialists who  take  their  inspiration  not  from  the  Board  of  Direc- 
tors, not  from  the  executive  officers,  but  from  standards  that  are 
not  only  older  than  railroading,  but  which  antedate  the  discovery 
of  America. 

Standardized  conditions  in  railroad  operation  have  already 
been  referred  to.  Among  the  most  important  of  these  are  track 
and  way.     No  higher  standards  are  conceived,  created  and  main- 
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tained  than  the  track,  way  and  bridges  of  a  first-class  American 
road.     Here  again  there  are : 

(a)  Records,  not  always  adequate. 

(b)  Standards  of  construction. 

(c)  Standard  realization. 

(d)  The  work  being  conceived  and  put  into  effect  by  spe- 
cialists, engineers. 

Enough  to  show  that  in  these  respects  and  many  others 
American  railroads  set  up  and  realize  high  standards,  and  to  jus- 
tify what  I  am  about  to  say  as  to  absence  in  much  of  railroad 
operation  of 

(a)  Adequate  and  reliable  records. 

(b)  Standardized  conditions. 

(c)  Standards  of  performance. 

(d)  Definite  responsibility  and  reward. 

(e)  Competent  specialists. 

Usually  the  man  who  best  executes  is  not  always  the  best 
man  to  create  proper  conditions,  and  the  best  creator  is  not  al- 
ways the  best  doer.  A  locomotive  engineer,  even  though  he 
takes  the  1 8-hour  train  over  his  division  in  perfect  manner  every 
day,  neither  created  the  track,  the  locomotive,  the  dispatching  or 
the  signal  system,  but,  on  the  other  hand,  the  inventors  and  im- 
provers of  these  matters  were  never  fitted  for  locomotive  engi- 
neers. Let  it  not  therefore  be  supposed  that  I  am  in  any  way 
criticizing  the  great  operating  contingent  in  American  railroads. 
They  do  what  they  can,  and  no  higher  body  of  men  exists.  My 
criticism  of  results  is  based,  not  on  the  inefficiency  of  the  men, 
but  on  the 

(a)  Inadequate  records. 

(b)  Inadequate  and  inferior  conditions. 

(c)  Inadequate  special  skill. 

To  illustrate  what  I  mean :  There  is  no  railroad  East  of  the 
Rocky  Mountains  in  which  locomotives  ought  not  to  be  main- 
tained in  first-class  operating  condition  for  five  cents  per  locomo- 
tive mile.  I  go  further,  and  believe  four  cents  is  an  ideal  to  be 
striven  for  and  ultimately  reached.  This  does  not  mean  that  if  a 
railroad  only  had  two  locomotives,  and  they  collided,  the  mainte- 
nance expense  that  year  would  not  exceed  five  cents ;  it  does  not 
mean  that  if  there  were  so  little  business  that  each  locomotive 
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only  made  10,000  miles  in  a  year,  five  cents  could  be  realized;  it 
does  not  mean  that  every  locomotive  or  every  division  will  come 
down  to  five  cents,  or  that  any  locomotive  on  some  divisions  will 
come  down  to  this  figure.  It  does  mean  that  any  railroad  with 
10.000,000  miles  a  year  of  mixed  freight  and  passenger  service 
ought  to  maintain  its  power  for  $500,000. 

We  actually  find,  however,  astonishing  variations  for  similar 
operations.  Comparing  the  locomotive  maintenance  costs  of  five 
trunk  lines  operating  between  the  same  terminals  between  400 
and  500  miles  apart,  under  largely  similar  conditions,  in  round 
figures,  it  costs : 

Road  A —  6  cents  a  mile. 

Road  B —  8  cents  a  mile. 

Road  C — 10  cents  a  mile. 

Road  D — 12  cents  a  mile. 

Road  E — 16  cents  a  mile. 

Assuming  30,000,000  locomotive  miles  a  year,  and  a  $0.06  a 
mile  standard : 

Road  A  wastes        nothing. 

Road  B  wastes  $    600,000. 

Road  C  wastes  $1,200,000. 

Road  D  wastes  $1,800,000. 

Road  E  wastes  $3,000,000. 

My  assistants  and  myself  have  been  in  the  shops  of  all  these 
companies,  and,  as  to  a  large  part  of  the  loss,  we  know,  in  part, 
why  and  where  it  occurs.  If,  as  to  every  minute  operation,  there 
were  a  standard  and  a  record,  showing  actual  cost  compared  with 
standard  cost,  it  would  be  easy  for  every  man,  every  foreman, 
every  superintendent,  to  check  what  was  going  wrong. 

Many  railroad  records  are  not  available  for  six  weeks  after 
the  fact  has  occurred,  and  as  to  many  facts  not  available  for  more 
than  a  year.  It  has  been  my  experience  that  if  you  give  a  fire- 
man a  water-glass  and  a  gauge,  he  will  watch  them,  and  make  a 
strong  effort  to  maintain  standards;  and  it  has  also  been  my  ex- 
perience that  if  standards  are  supplied  to  shop  and  track  men 
and  if  records  are  available  from  hour  to  hour,  a  strong  efifort 
will  be  made  to  attain  and  maintain  standards,  and  that  it  is  much 
easier  to  maintain  a  shop  or  round  house  efficiency  of  99.96  per 
cent,  as  it  is  to  maintain  this  efficiencv  in  a  train  schedule. 
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In  a  very  large  locomotive  shop  conditions  were  first  stand- 
ardized, and  then  standards  of  performance  were  furnished.  The 
shop  went  on  as  before,  same  equipment,  same  work,  same  men, 
same  foremen  and  other  officials,  but  standards  as  to  his  own 
particular  duties  were  set  up  for  every  man. 

The  results  were  as  follows : 
Month.       No.  of  Men.       Stand.  Hrs. 

2,011.2 

4.350-2 
7,649.6 
27,051.8 
122,736.4 
120,357.5 
148,841. 
155.276.5 

The  819  men  have  by  no  means  reached  the  highest  efficien- 
cy, as  is  shown  by  the  table  of  classification  below ;  average  wages 
assumed  at  $0.30  an  hour  and  working  hours  at  250  in  the  month. 


I 

21 

2 

50 

3 

77 

7 

251 

12 

656 

13 

731 

14 

771 

15 

S19 

Act.  Hrs. 

Eff. 

3.613.9 

55-6 

7,418.8 

58.6 

12,748 

60. 

41463 

89-3 

126,534.4 

97. 

120,478 

99.9 

^A^AZA 

101.7 

160,701 

96.5 

Av.  effic'y 

Bonus 

kVorkers 

Per  cent. 

Wages 

Per  cent 

Bonus 

61 

30.3 

$ 

4.575 

0 

0 

33 

45- 

2.475 

0 

0 

50 

55-8 

3.750 

0 

0 

72 

64.6 

5,400 

0 

0 

216 

81 

74.2 

$ 

6.075 

I.I 

66  82 

76 

84.3 

5.472 

5-8 

317  ?>7 

74 

95- 

5.500 

15.0 

825  00 

90 

105.9 

6,750 

25-9 

1.748  25 

94 

1 14.6 

7,050 

34-6 

2439  30 

64 

123.9 

4,800 

43-9 

2,107  20 

56 

1324 

4,200 

524 

2,200  80 

26 

145-3 

1.950 

65-3 

1. 27 1  35 

19 

154.1 

1 .425 

74.1 

1.055  95 

6 

163.3 

450 

83-3 

374  85 

17 

196.4 

$( 

1.275 

II  6.4 

148  40 

603 

51,147 

$12,555  29 
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Total  wages,  $61,147.00. 

Total  bonus,  $12,555.29. 

Average  bonus  per  cent  to  boinis  workers,  27.9%. 

Average  bonus  to  all  workers,  20.5^. 

It  603  men  out  of  819  earn  bonus,  it  is  evident  that  the 
schedules  are  not  severe. 

In  a  particular  gang  of  32  men,  an  average  efficiency  of  95.8 
per  cent,  was  attained,  standard  time  being  7.21 1.6  hours,  actual 
hours  7.523.5.  The  highest  man  showed  139.2%  efficiency,  the 
lowest  7.8%. 

Assuming  the  cost  per  hour  of  operation  being  $0.30  for 
wages,  $0.30  for  machine  charge  and  $0.25  for  overhead  expenses 
on  the  man,  we  have  an  hourly  average  operating  cost  of  $0.85  an 
hour.  The  man  and  machine  work  250  hours  in  the  month  at  a 
cost  to  the  company  of  $212.50. 

The  table  shows  how  the  cost  of  work  per  hour  varies  as 
efficiency  varies : 


Efficiency 

Hours 

Hours 

Cost 

Cost 

Relative 

per  cent. 

worked 

standard 

per  mo. 

standard 
hour. 

costs. 

60 

250 

150 

$212.50 

$  1.42 

167 

100 

250 

250 

$212.50 

S  0.85 

100 

140 

250 

350 

$212.50 

S  0.61 

72 

8 

250 

20 

$212.50 

$10.62 

1248 

I  have  seen  the  engineer  of  the  Lusitania  lying  in  his  berth 
watching  the  record  of  the  R.  P.  M.  of  the  propellers.  He  did 
not  have  to  take  any  observations  of  the  sun  or  stars  or  heave 
any  log  to  know  the  distance  traveled.  The  speed  of  vessels  is 
determined  solely  by  the  speed  curve  of  revolutions  of  propeller. 
Similarly,  if  we  have  an  efficiency  record,  we  do  not  need  any  cost 
statements.     We  know  what  thc}-  must  be. 

When  conditions  and  operations  are  standardized,  it  is 
known  in  advance  when  the  work  is  to  be  done,  how  long  it  will 
take,  and  what  it  will  cost.  Every  job  is  dispatched  on  the  basis 
of  a  time  table.  Conditions  are  standardized,  the  same  high  ef- 
ficiency in  men,  machines,  methods  and  materials  is  expected 
and  attained  as  the  Pennsylvania  Railroad  or  the  New  York  Cen- 
tral attains  with  its  18-hour  train. 
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It  is  possible  to  go  on  any  railroad  in  the  United  States  and 
check  up  the  losses  occurring  with  closely  the  same  definiteness 
that  it  is  possible  to  check  up  the  total  time  that  trains  are  late. 
It  is  possible  to  go  on  any  railroad  and  furnish  its  executives  with 
methods  that  will  enable  them  to  eliminate  the  stupendous  wastes. 
It  takes  time  and  effort  and  experience  to  put  in  adequate  meth- 
ods, but  it  pays. 

The  methods  are  not  empirical.  They  are  based  always  and 
solely  on  the  principles  stated. 

PRESIDENT :  I  presume  there  are  quite  a  number  here 
who  will  want  to  discuss  the  principles  enunciated  by  Mr.  Emer- 
son, but  I  do  not  know  you  all  and  there  will  be  some  w^e  will 
miss  tmless  you  get  up  voluntarily.  I  will  ask  Mr.  Turner  to 
open  the  discussion. 

MR.  L.  H.  TURNER:  ^Ir.  Emerson  occupies  the  position 
of  a  public  educator ;  his  work  has  attracted  the  attention  of  the 
railway  world  of  this  and  of  other  countries,  and  in  consequence 
he  has  become  a  national  character,  a  disseminator  of  knowledge 
that  is  of  the  utmost  importance,  not  only  to  railroad  operation 
but  to  every  industry  in  our  country. 

The  discrepancy  between  the  results  actually  obtained  and 
those  which  it  is  claimed  we  should  obtain,  is  so  great  that  either 
our  railroads  are  far  from  being'  operated  intelligently,  or  Mr. 
Emerson  has  failed  to  take  into  consideration  some  conditions 
with  wdiich  our  railroad  managers  have  to  contend. 

I  am  sure  that  Mr.  Emerson  is  so  broad-minded  and  so  well 
fortified  in  his  position  that  he  will  take  no  offense  and  will  not 
misunderstand  our  motives  if  we  endeavor  to  make  clear  our 
views  and  strive  in  this  way  to  gain  a  greater  and  a  broader  un- 
derstanding of  this  vital  question,  which  means  so  much  to  the 
companies  that  employ  us,  and  to  our  reputations  as  managers 
of  men  and  equipment.  What  I  shall  have  to  say  is  not  for  the 
purpose  of  appearing  antagonistic  to  any  system  that  Mr.  Emer- 
son may  advocate.  We  are  "seekers  after  the  truth,"  and  we 
want  to  know.  It  is  no  violation  of  confidence  to  say  that  the 
"betterment  work"  is  regarded  with  some  suspicion  by  men  who 
have  built  up  a  very  fair  reputation  as  efficient  managers,  but  if 
this  system  is  based  on  the  principles  of  truth,  and  can  be  demon- 
strated, it  is  bound  to  live,  regardless  of  what  I  or  others  may  say. 
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If  it  is  not,  and  is  too  ethereal  and  idealistic,  it  will  not  survive, 
regardless  of  what  Mr.  Emerson  may  sa}-. 

In  the  paper  we  have  heard  read  tonight,  it  is  stated  tliat 
"efficiency"  is  gained  through  a  greater  or  lesser  observance  of 
eight  laws.  These  laws  as  laid  down  are  good,  and  I  do  not  un- 
derstand how  high  efficiency  can  be  obtained  without  the  full  and 
complete  observance  of  all  of  them,  but  while  our  intentions  may 
be  of  the  best,  there  are  many  obstacles  far  beyond  our  control 
which  will  operate  against  the  fulfillment  of  these  laws.  Law 
No.  I  says.  "There  must  be  common  sense."  Of  all  the  qualities 
with  which  the  Creator  endowed  mankind  there  is  none  of  greater 
scope  and  none  so  necessary  in  the  making  of  a  well-rounded-out 
man  as  that  of  "common  sense."  A  man  may  not  be  a  genius 
in  any  direction,  he  may  have  been  unfortunate  in  birth,  en- 
vironment, and  may  lack  opportunities,  or  possibly  be  blessed  with 
only  average  intelligence,  but  if  he  has  common  sense  there  are 
few,  if  any,  situations  in  which  he  can  be  placed  that  he  will  not 
rise  above  circumstances  and  land  on  his  feet.  On  the  other 
hand,  there  are  many  men  who  hold  good  positions,  are  experts 
in  some  particular  line,  but  who  display  the  rankest  judgment 
in  the  ordinary  afifairs  of  life,  particularly  those  which  most  af- 
fect the  welfare  of  their  families  and  themselves,  and  unfortu- 
nately men  of  this  type  are  largely  in  the  majority. 

Law  No.  2  says,  "There  must  be  discipline."  and  the  com- 
ment on  this  is,  that  many  railroad  presidents  make  official  com- 
plaint of  the  lack  of  discipline  on  their  roads.  In  times  of  unu- 
sual industrial  activity,  accompanied  by  a  heavy  grain  movement, 
good  reliable  men  are  hard  to  obtain  and  retain ;  they  are  in  great 
demand,  and  men  of  this  type  always  make  up  the  minority,  the 
balance  being  composed  of  those  who  do  not  overwork  them- 
selves in  studying  the  interests  of  their  employers,  and  who  often- 
times take  advantage  of  the  scarcity  of  help  to  gratify  their  in- 
herent love  of  meanness  by  staying  away  from  their  work  simply 
for  the  purpose  of  illustrating  to  the  "boss"  how  much  he  needs 
them,  and  committing  lawless  acts  while  on  duty  if  there  is  a 
possible  chance  of  their  doing  so  without  being  detected.  The 
man  in  charge  knows  that  the  president  expects  the  business  to 
move,  and  also  knows  that  he  has  neither  the  time  nor  the  dis- 
position to  hear  his  "tale  of  woe,"  and  in  consequence  he  shuts 
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his  eyes  to  many  breaches  of  discipline,  as  an}'  man  in  his  posi- 
tion would  do,  and  the  president,  if  he  is  a  man  of  common  sense, 
pats  him  on  the  shoulder  for  doing'  so.  Lofty  ideals  and  high 
standards  are  beautiful  to  contemplate,  and  uplifting  in  their  ef- 
fect, when  indulged  in  while  seated  in  comfortable  office  chairs, 
but  in  poorly  heated  engine  houses  and  classification  yards  blocked 
with  snow,  your  dreams  of  ioo%  efficiency  fade  away  and  you 
work  on  the  ])rinciple,  "If  you  cannot  get  what  you  want  take 
what  you  can  get." 

Law  Xo.  3  states  that  there  must  be  a  ''fair  deal."  Conceded 
without  argument. 

Law  Xo.  4  says.  "There  must  be  adequate  and  reliable  rec- 
ords." Admitted,  if  records  are  not  too  numerous  and  reliability 
thoroughly  established. 

Laws  5  and  6  state :  There  must  be  "standardized  conditions" 
and  "standardized  operation,"  both  of  which  are  absolutely  neces- 
sary in  order  to  reach  a  high  state  of  efficiency,  but  correspond- 
ingly hard  to  attain.  As  they  contemplate  extreme  watchfulness 
on  the  part  of  those  ordering  material,  prompt  delivery  of  the 
same,  and  most  regular  service  on  the  part  of  workmen,  a  short- 
age of  material,  scarcity  of  help,  unsteady  workmen,  or  acci- 
dents to  machinery  and  power  plant  would  immediately  disar- 
range the  most  perfect  system  the  brain  of  man  can  devise. 

Law  Xo.  7  says,  "That  every  worker,  from  the  president 
down,  should  be  compensated  on  the  basis  of  his  efficiency." 
What  should  be  done  is  widely  apart  froni  what  can  be  done.  As 
an  illustration,  one  railroad  may  be  built  on  easv  grades  and 
curves,  with  quick  access  to  large  industrial  concerns,  mines,  etc. 
Another  may  have  high  grades,  bad  w^ater  and  scarcity  of  ton- 
nage-producing properties.  As  the  cost  of  operation  is  decided 
wholly  by  the  ability  of  the  staiT  officers  and  by  the  physical  con- 
ditions of  the  road,  it  would  seem  difficult  to  determine  to  what 
degree  the  president  working  imder  favorable  conditions  is  su- 
perior or  inferior  to  the  one  not  so  pleasantly  situated,  and  what 
is  true  of  the  president  is  also  true  all  the  way  down  the  line. 
It  would  be  difficult  for  any  man  to  do  the  same  job  on  both  sides 
of  an  engine  in  equally  as  good  a  manner,  and  in  the  same  period 
of  time,  owing  to  difiference  in  the  hardness  of  material  to  be  re- 
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moved  by  tile  (ir  seraper.  bolts  l)reakinL;-  or  bard  to  remove,  inac- 
curacies in  macbine  tit,  etc. 

Furtber  comment  on  law  7  says,  "vStandardize  tbe  wages 
and  tbe  minimum  e([uivalent  for  tbe  \vao;es."  I  low  we  would 
love  to  do  tbis — but  your  standard  of  wages  is  completelv  demor- 
alized tbe  moment  A'our  neigbbor  raises  bis  bourlv  or  piece  work 
rate,  and  be  will  do  it  as  soon  as  conditions  at  bis  sbop  den:and 
more  belp  and  bis  rate  of  wages  ^\■ill  not  draw  tbe  men  from  bis 
neigbbor's  shop  to  bis  own.  Xeitber  can  \du  atTord  to  dismiss 
Jobn  Jones  because  be  ma}-  not  be  able  to  turn  out  (|uite  as  mucb 
work  as  Tom  Smith.  As  long  as  tbe  world  stands,  some  men 
will  be  able  to  produce  more  than  others,  although  both  have 
equally  good  intentions,  and  none  of  us  will  ever  be  able  to  as- 
semble under  one  roof  all  of  the  good  men  to  tbe  exclusion  of  the 
poor  ones. 

Efficiency  consists,  not  of  doing  onlv  one  part  of  ■\-our  work 
well,  and  that  at  tbe  expense  of  the  balance,  but  of  doing  all  of 
it  better  than  others,  and  doing  it  every  day  in  tbe  year.  The 
mention  of  the  movement  of  the  Pennsylvania  and  New  York 
Central  Lines  eighteen-bour  trains  is  not  a  fair  illustration  of 
etiiciency  and  is  misleading  to  the  uninformed.  There  is  no  doubt 
but  that  both  lines  are  making  wonderful  records,  but  at  the  ex- 
pense, however,  of  the  movements  of  every  other  train  on  tbe 
division  at  the  same  time  and  going  in  the  same  direction.  Ever\'- 
one  on  both  lines  who  has  anything  to  do  with  train  movement 
is  under  tbe  strictest  orders  to  subordinate  everything  that  would 
in  any  way  conflict  with  the  movement  of  these  two  trains.  All 
other  trains  are  side-tracked,  and  excepting  accidents,  the  men 
handling  these  trains  have  no  official  knowledge  of  anv  other 
train  being  on  the  line.  The  road  is  open  to  them  from  Xew 
^'ork  to  Chicago,  and  woe  to  the  man  wdio  delays  them.  Should 
one  or  both  of  these  roads  attempt  to  run  twelve  of  these  fast 
trains  daily,  spaced  two  hours  apart,  and  maintain  tbe  same  ef- 
ticiency,  their  lines  would  be  impassably  blockaded  from  terminal 
to  terminal  within  one  week,  and  for  this  reason  we  insist  that 
"efificiency"'  does  not  consist  of  doing  one  per  cent  of  yotir  work- 
on  a  high  standard  and  ninety-nine  per  cent  of  it  immeasurabh- 
below  it. 

In  the  Decemlier,  1906,  issue  of  tbe  America}!  Bn^^iiiccr  and 
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Railroad  Journal  considerable  space  was  given  to  the  exploitation 
of  the  "Betterment  Work"  of  the  Santa  Fe  system.  We  assume 
that  the  information  given  is  authentic  and  issued  by  the  man- 
agement of  the  railroad.  We  also  understand  that  this  better- 
ment work  was  originated  and  installed  under  the  direction  of 
Mr.  Emerson.  Certainly  no  criticism  can  be  offered  as  to  the 
completeness  of  the  system,  luiless  it  be  that  it  requires  too  much 
in  the  way  of  clerical  work  and  inspection.  In  discussing  rates 
of  pay,  we  feel  that  it  is  better  to  come  right  out  into  the  "open" 
and  view  the  subject  as  it  is  seen  by  both  employer  and  employe. 
We  must  not  think  that  our  men  are  not  able  to  analyze  scheau.ies 
and  determine  for  themselves  whether  or  not  they  are  being  com- 
pensated sufficiently  for  the  extra  effort  they  are  putting  forth 
in  order  to  earn  the  "bonus,"  for  they  understand  that  any  ex- 
penditure of  energy  beyond  that  recjuired  to  perform  a  normal 
day's  work,  or  any  effort  which  overtaxes  their  strength,  shortens 
their  term  (jf  earning  capacity,  and  no  man,  whether  he  be  presi- 
dent of  the  road  or  wiper  in  the  engine  house,  cares  to  exert  him- 
self to  a  point  that  shortens  his  life  or  hastens  the  day  of  his  re- 
tirement. As  an  illustration,  we  will  look  into  the  schedule  that 
determines  the  wages  of  men  in  the  link  gang.  In  a  fifty-hour 
week,  turning  out  five  engines,  gang  cost.  $180.00,  costing  the 
company  $36.00  per  engine,  no  bonus  is  paid.  In  a  fifty-hour 
week,  turning  out  six  engines,  gang  cost  $180.00,  costing  the 
company  $30.00  per  engine,  a  $10.00  bonus  is  paid.  The  com- 
pany has  saved  $26.00  and  turned  out  one  more  engine.  The 
men  received  $10.00  for  an  expenditure  of  20%  more  energy. 
The  $10.00  bonus  will  not  amount  to  more  than  $1.00  per  man 
per  week.  For  a  fifty-hour  week,  turning  out  seven  engines, 
gang  cost  $180.00,  costing  the  company  $25.71  per  engine,  a 
$21.60  bonus  is  paid.  The  company  has  saved  $51.43,  turned  out 
two  more  engines,  and  given  the  men  $21.60,  or  about  $2.00  per 
man  per  week,  and  the  men  have  expended  40%  more  energy. 
When  the  gang  have  doubled  their  output  and  the  cost  per  engine 
to  the  company  is  $18.00,  the  bonus  is  $64.80,  or  about  $6.50  per 
man  per  week.  The  company  has  doubled  the  output  and  saved 
$115.20  in  the  transaction;  computed  on  an  hourly  basis  the  men 
have  increased  the  rate  per  hour  from  36c  to  49c.  Assuming 
that  the  men  have  doubled  their  output  and  increased  their  rate 
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of  pay  36%,  this  fact  is  made  use  of  at  once  to  have  the  hourly 
rate  advanced,  and  if  they  are  persistent  enout^h,  and  are  in  a 
position  to  enforce  their  demands,  they  succeed.  Then  they  relax 
their  efforts  and  fall  back  on  the  day  rate,  resultiufj  in  reduced 
output  and  an  increased  shop  cost.  This  is  not  a  suppositious 
case,  but  has  actually  taken  place. 

In  this  schedule  provision  is  made  for  the  men  to  increase 
their  output  120%.  This,  we  believe,  to  be  practically  impossible, 
unless  the  shop  management  was  extremely  bad  prior  to  the  in- 
troduction of  the  betterment  system.  It  may  be  said  that  the 
men  use  their  brains  more,  which  is  perhaps  true,  but  at  the 
same  time  brains  cannot  do  it  all,  and  if  under  any  circumstances 
except  improved  machine  tools  a  man  can  double  the  amount  of 
work  turned  out,  the  place  to  commence  reform  in  that  plant  is 
with  the  shop  managers,  regardless  of  title. 

Men  employed  as  managers  of  mechanical  departments  of 
railroads  are  in  self-defense  and  in  justice  to  themselves  bound 
to  take  exception  to  some  statements  made  and  figures  given  in 
Mr.  Emerson's  paper.  For  instance,  he  states  that  one  road 
maintained  its  cars  for  $37.00  each  per  annum.  Freight  cars  are 
making  about  8,400  miles  per  year ;  this  brings  the  cost  per  car 
mile  for  repairs  to  $0,043,  and  it  is  stated  that  these  cars  were 
6,000  pounds  lighter  and  cost  $100.00  less  to  build  than  those  of 
another  road  that  spent  $100.00  per  year  for  maintenance.  This 
seems  inconsistent,  as  weight  in  a  car,  if  properly  distributed, 
adds  strength  and  will  reduce  the  cost  of  maintenance.  The 
light  car  should  ordinarily  cost  more  to  keep  it  going.  It  is  safe 
to  say  that  $0,070  per  car  mile  is  a  very  fair  average  figure  for 
maintenance  throughout  the  country.  While  the  figures  given  are 
undoubtedly  correct,  a  statement  should  have  been  made  as  to 
the  conditions  under  wdiich  the  two  roads  were  working.  The 
$37.00  man  may  have  had  a  lot  of  new  equipment,  or  may  have 
been  slighting  his  work,  while  the  $100.00  man  possibly  had  a  lot 
of  old  equipment,  badly  run  down,  and  may  have  been  trying-  to 
build  it  up  and  doing  the  work  that  his  predecessor  had  neglected. 

Mr.  Emerson  has  also  stated  that  any  road  east  of  the  Rocky 
Mountains  making  10,000,000  locomotive  miles  per  year,  should 
maintain  its  equipment  for  $500,000.00,  or  5c  per  mile,  and  that 
4c  should  be  striven  for.     Had  Mr.  Emerson  qualified  his  state- 
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nient  by  S])ecifying"  the  weight  of  the  equi])ment  that  should  come 
within  these  figures,  it  would  have  had  some  weight,  and  carried 
m<  ire  conviction  with  it.  There  is  a  vast  difference  between  main- 
taining a  lot  of  engines  with  an  average  tractive  power  of  20,000 
pounds  and  another  lot  with  an  average  tractive  power  of  30,000 
pounds.  Few  of  the  best  roads  in  the  country  get  down  to  even 
6  cents  per  mile,  and  they  are  equipi)e(l  with  uji-to-date  shops  and 
in  charge  of  some  of  our  brightest  mechanical  men.  No  man  rests 
easy  when  he  knows  that  he  is  wasting  millions  of  his  employer's 
money  each  }ear.  and  no  statements  should  be  made  that  cannot 
be  demonstrated  and  considered  as  reliable.  We  have  a  case  in 
this  countr\'  today  of  a  superintenilent  of  niotive  power  who 
built  up  a  ver\-  enviable  reputation  for  maintaining  an  equipment 
at  a  low  cost,  and  through  this  reputation  secured  a  good  position 
with  a  large  manufacturing  company.  His  successor  on  the  rail- 
road, however,  had  to  increase  his  cost  about  33%,  in  order  to 
])erft)rm  the  work  that  should  have  been  done  by  the  low-cost 
man. 

(  )ur  country  is  suffering  from  too  many  "short  term  record 
makers,"  giving  short,  spectacular  ]:)erformances.  but  who  event- 
uallv  sink  into  obscuritx'.  Every  mechanical  man  in  charge  of 
a  large  equipment  is  prompted,  not  only  by  personal  pride  but  by 
a  desire  to  maintain  a  good  position  among  other  lines  for  cost 
of  maintenance  ;  he  is  willing  and  glad  to  follow  any  new  methods 
that  will  aid  him,  but  he  does  not  like  to  have  "impossible  per- 
formances" held  u])  as  a  model  for  his  guidance.  The  work  in 
which  ^Iv.  Emerson  is  engaged  should  be  prolific  with  good  re- 
sults, but  we  believe  he  has  placed  his  standards  too  high,  and  has 
aimed  at  results  which  can  never  be  attained,  and  in  consequence 
are  not  taken  seriously.  The  Xew  York  Times  of  August  2,  1908, 
makes  Mr.  Emerson  say  that  the  annual  loss  to  railroads  in  this 
country  due  to  wastes  is  $300,000,000.00,  or  about  12%  of  the 
gross  earnings,  and  18%  of  the  cost  of  operation.  In  this  ar- 
ticle he  has  enumerated  many  ways  in  which  this  waste  occurs, 
but  has,  for  some  cause  or  another,  failed  to  ofifer  a  single  reme- 
dy, except  to  advocate  his  system  of  building  up  "efficiency," 
which  is  so  loaded  down  with  theories,  "stop  watches,"  volumin- 
ous reports,  dispatching  boards  and  other  things,  that  lead  the 
men  who  have  been  able  to  earn  $2,590,000,000.00  at  an  operat- 
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ing-  cost  of  67%  of  the  gross  earninos,  to  feel  that  liis  system  is 
not  only  impracticahle  but  impossible.  There  is  no  part  of  rail- 
road work  that  has  not  received,  through  ne\vsi:)apers  and  maga- 
zines. Mr.  Emerson's  most  careful  consideration.  In  the  inter- 
^■ie\v  given  alxn'e.  he  has  shown  how  six  cars  destined  from  San 
Francisco  to  ( )maha  were  not  placed  in  the  train  in  station  order 
and  had  to  be  switched  at  Omaha  at  a  heavy  cost,  but  has  failed 
to  show  wh\-  it  costs  more  to  handle  a  car  in  (  )maha  than  it  does 
on  the  Pacific  Coast,  nor  did  he  state  what  conditions  may  have 
existed  on  the  coast  which  might  have  made  it  desirable  to  switch 
them  at  (  )maha.  A  little  road  running  into  this  city  has  to  make 
65  classifications  of  its  southbound  cars  at  the  north  end  of  the 
line.  The  yard  is  bounded  on  one  side  by  a  river  and  on  the  other 
by  a  thickl}-  populated  hillside  and  another  railroad.  The  man- 
agement of  this  little  railroad  will  pay  big  monev  for  some  sys- 
teni  of  "efiiciency"  that  will  enable  them  to  build  65  tracks  on  a 
piece  of  ground  that  will  hold  only  36.  In  the  interview  given 
above.  Mr.  Emerson  has  made  a  wholesale  charge  of  inefiicienc\", 
ignorance  and  neglect  against  every  man  in  this  country  in  chari^e 
of  railroad  operation  by  saying  that  "they  have  no  conception  of 
the  results  they  could  achieve  by  endeavoring  to  bring  their  stait 
up  to  the  highest  average  of  efificiency."  You  will  note  that  the;' 
do  not  know  what  they  can  do  and  have  made  no  efifort  to  find 
out.  Mr.  Emerson 'says  that  a  vice-president  getting  from  $10,000 
to  $15,000  a  year  cannot  be  expected  to  give  careful  attention  to 
details,  and  that  the\'  are  handed  down  from  one  oflficial  to 
ancjther  until  thev  land  in  the  hands  of  a  $50  a  month  man.  anil 
thus  the  great  railroad  systems  are  ruled  b}'  S50  a  month  judg- 
ment. All  of  you  will  concede  that  when  we  try  to  understand 
the  great  amount  of  work  and  the  multitude  of  <luties  connected 
with  the  operation  of  our  large  railroad  systems,  that  we  are 
growing  some  very  able  $50  a  month  men,  but  still  no  remedy  is 
ofi'ered.  Missouri  is  an  old  State,  her  citizens  and  their  posterity- 
are  widely  scattered  over  our  country,  and  they  want  to  be 
"shown."  I  voice  the  sentiment  of  the  railroad  management  of 
this  country  when  I  say  that  they  are  tired  of  assertions  with 
nothing  behind  them.  If  ]\Ir.  Emerson  presumes  to  pose  as  an 
authority  on  all  matters  pertaining  to  railroad  operation,  and 
wislies  to  be  recoonized  as  such,  when  he  makes  the  assertion  that 
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such  inefficient  management  exists  he  must  not  only  provide  a 
remedy,  but  must  demonstrate  that  the  remedy  is  practicable,  and 
mitil  he  does  this  his  system  will  be  regarded  as  effective  only 
in  destroying  the  individuality  of  the  man,  making  him  not  only 
a  part  of  the  machine  but  a  discontented  workman  as  well.  If  he 
can  convince  us  that  we  are  wrong  we  are  more  than  willing  to 
be  converted  to  his  opinion,  and  in  doing  so  he  will  confer  a  sub- 
stantial benefit  upon  the  railroad  and  industrial  world,  and  build 
for  himself  a  reputation  to  be  envied. 

PRESIDENT:  I  have  the  card  of  Mr.  Oscar  Otto,  Gen- 
eral Superintendent  of  the  Westinghouse  Machine  Co. 

MR.  OSCAR  OTTO:  We  have  this  plan  started  in  our 
East  Pittsburgh  plant,  but  as  I  have  only  been  with  this  company 
two  months,  I  have  not  had  time  to  look  into  it  carefully.  Our 
Mr.  Kinsell  is  here  and  he  may  be  able  to  give  you  something 
valuable. 

PRESIDENT:  I  see  Mr.  I.  B.  Thomas,  Master  Mechanic 
of  the  P.  R.  R.  at  Altoona.    We  will  be  glad  to  hear  from  him. 

MR.  I.  B.  THOMAS :  Mr.  Chairman  and  gentlemen,  Mr. 
Turner  has  certainly  brought  out  some  of  the  points  in  a  way 
that  appeals  to  most  of  the  railroad  men  present.  I  have  no 
doubt  all  of  us  have  had  a  great  deal  of  "efficiency''  rubbed  into 
us  in  the  past  two  years.  Various  articles  published  in  different 
magazines  have  naturally  attracted  the  attention  of  the  manage- 
ment and  each  one  of  us  has  had  certain  things  pointed  out  to  us 
and  I  guess  we  have  all  studied  the  problem  pretty  hard. 

There  are  one  or  two  things  I  would  like  to  bring  out.  In 
the  diagram  we  have  rather  a  remarkable  reduction  in  the  cost 
of  maintenance  of  locomotives  from  $2,300  a  year  to  $1,243.  The 
conditions  under  which  this  was  obtained  are,  of  course,  not 
stated,  but  it  is  stated  that  there  was  an  increased  mileage  per 
locomotive  failure.  The  question  would  naturally  arise  what  is 
a  locomotive  failure.  Each  railroad  has  a  different  system  of  de- 
termining that  and  I  believe  we  would  all  be  glad  to  have  some- 
thing definite  on  that  point.  I  think  these  are  possibly  compara- 
tive. The  figure  later  on  is  given  at  5c  per  mile  for  maintaining 
locomotives.  Now  it  is  rather  doubtful  whether  the  road  in  this 
diagram  is  actually  maintaining  its  locomotives  for  5c  a  mile. 
Personallv  I  know  of  but  one  road  of  anv  size  that  is  down  to 
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5.30,  and  that  is- a  road  in  the  Mid(Ue  West  where  the  conditions 
are  such  that  it  is  j)robably  i)erfectl\'  practicable  to  maintain  it  in 
])ri>per  condition  for  that  figure.  If  the  fii^'ure  of  $1,243  's  at  5c 
per  mile  we  get  about  2,000  miles  per  locomotive  per  month, 
which  is  not  a  ver}-  large  mileage,  although  on  a  moun- 
tainous road  not  many  are  going  very  much  over  that  on  the 
average  for  the  entire  equipment,  including  shifting  service. 

MR.  EMERSOX  :  This  diagram  does  not  include  all  the 
exj^ense  of  maintaining  a  locomotive,  and  on  this  road  the  loco- 
motives are  not  maintained  at  5c  per  mile. 

MR.  THOMAS:  Then  the  condition  of  $2,300  would  be 
one  where  there  was  certainly  seriously  bad  management  to  start 
in  with,  a  condition  where  almost  any  one  familiar  with  railroad 
o])eration  could  walk  in  and  make  a  showing  without  ver\'  much 
concern  to  himself. 

Mr.  Turner  has  already  called  attention  to  a  qualification  of 
the  statement  and  it  would  seem  to  me  that  it  might  be  further 
((ualified.  There  are  certainly  railroads  operating  east  of  the 
Rocky  Mountains  that  have  as  difficult  conditions  to  meet  as  roads 
in  the  Rocky  Mountains  taken  as  a  whole.  There  may  be  an  in- 
dividual road  in  the  Rocky  Mountain  that  has  a  longer  average 
grade  than  any  road  east  of  the  Mountains  for  any  quantity  of 
service ;  on  the  other  hand  very  few  of  such  railroads  have  that 
condition  as  a  major  portion  of  their  business.  With  any  of  our 
coal  roads  in  the  east,  with  our  present  equipment  to  attempt  to 
operate  on  5c  per  locomotive  mile  means  one  of  two  things: 
either,  as  has  been  suggested,  the  next  fellow  that  comes  along 
has  to  pay  for  it,  or  the  railroad  is  already  paying  for  it  in  inef- 
ficiency of  service  of  other  kinds ;  that  is,  that  break-downs  and 
lack  of  hauling  capacity  will  soon  cripple  the  other  service  so  as  to 
make  it  very  cheap  if  you  went  up  from  5c  to  9c  per  mile. 

The  next  question  comes  in  regard  to  fixing  a  "standard" 
and  which  applies  directly  to  this  matter  of  rate  per  100  miles. 
We  all  know  that  there  is  a  great  dift'erence  in  loading  of  loco- 
motives on  different  divisions  of  the  same  railroad  and  of  diiTer- 
ent  roads.  We  may  have  had  a  condition,  such  as  the  Lake  Shore, 
where  a  great  deal  of  their  track  is  two  tracks,  a  large  amount 
r>f  passenger  service,  probably  45%  to  50%,  and  quite  a  large 
l^art  of  the  balance  is  high-class  freight.    The  low-class  freight,  in 
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order  to  get  over  the  road,  nnist  make  pretty  nearly' the  same 
time  as  the  high-class  freight  and  passenger  trains.  Necessarily 
their  loading  per  locomotive  is  low  and  under  those  conditions 
you  have  an  opportunity'  to  maintain  a  locomotive  at  lower  cost 
per  mile  than  under  the  same  conditions  with  a  heavier  loading 
and  a  drag  freight.  P\irthermore.  the  locomotive  is  making  many 
more  miles  per  month  and  at  no  expense  to  the  action  of  the  ma- 
chinery. 

Coming  to  a  road  that  has  a  very  large  quantity  of  slow 
freight  and  a  small  quantitv  of  high-class  freight  in  comparison, 
their  average  speed  is  very  much  less  and  if  they  have  terminal 
facilities  they  can  afford  to  load  their  locomotives  to  a  maximum 
and  get  all  the  work  out  of  them.  In  the  end  that  will  cost  more 
])er  locomotive  mile  than  fi^r  the  other  road.  r)n  the  road  with 
which  I  have  been  connected,  in  the  past  five  years  the  average 
tractive  power  of  locomotives  was  increased  163/2%.  Now  you 
cannot  put  16^  %  increased  average  tractive  power  in  locomo- 
tives and  maintain  them  for  the  same  cost  per  mile,  if  you  are 
getting  efficiency  out  of  them.  The  road  that  is  spending  1 6c  per 
mile  is  probably  spending  higher  than  they  should,  due  to  some 
inefficiency  of  operation,  but  I  believe  there  are  several  roads,  or 
at  least  divisions  of  roads,  where  loc  or  12c  is  a  proper  figure, 
simply  due  to  the  physical  condition  of  the  railroad  and  the  fact 
that  the}'  are  getting  a  maximum  loading  cnit  of  their  engines 
and  can  aft'ord  to  do  so  imder  their  traffic  conditions.  The  road 
in  the  ^Middle  \\'est  which  T  mentioned  as  getting  a  figure  of 
about  5.30  had  been  running  at  something  over  4.70  before  that 
time,  simply  due  to  the  fact  that  their  :equipment  has  increa.sed 
in  size,  and  from  what  I  was  able  to  see,  in  the  next  two  or  three 
years  they  will  pass  the  6c  mark.  Yet  I  believe  that  railroad  is 
operating  efficiently  as  far  as  the  motive  power  end  of  it  is  con- 
cerned. 

When  we  go  fcjrth  to  the  matter  of  establishing  standards, 
on  a  road  which  is  operating  on  the  bonus  system  and  with  which 
Mr.  Emerson  was  connected,  the  standard  for  general  repairs  to 
locomotives  was  either  14  or  15  days,  I  am  not  sure  which,  and 
that  was  put  down  as  a  standard  to  which  you  were  to  work.  It 
is  expected  that  under  some  conditions  you  will  hardly  reach 
100%  efficiency.     Now  the  shops  w'ith  which  I  am  connected  ex- 


Discussion — The  Fundamental  Principles  of  Efficiency.     ii)5 

pect  to  turn  out  such  a  locomotive  in  6^2  to  7  days  and  are  doins;" 
it  right  along-.  Is  there  any  reasons  why  the  standard  of  ef- 
ficiency in  a  comparatively  well  equipped  sho])  should  range  from 
14  to  7  days?  it  does  not  seem  to  me  that  that  is  really  a  stand- 
ard. If  you  compensate  your  foreman  and  general  foreman  of 
the  shops  on  the  efficiency  basis  you  immediately  introduce  a  ten- 
dency to  make  the  standard  high  so  the  efficienc}'  will  be  high. 
As  a  matter  of  fact.  I  think  you  will  find  that  is  the  case  in  shops 
where  thQ,  bonus  is  used.  Xotwithstanding  the  fact  that  they 
have  a  very  efficient  staff  organization  which  is  there  to  see  that 
the  bonus  is  set  right,  that  is,  that  the  standard  is  made  right.  Tf 
a  foreman  feels  that  by  getting  a  standard  a  little  bit  higher  he 
can  increase  his  earnings  it  will  certainly  o])en  a  way  for  stand- 
ards which  are  not  on  the  proper  basis. 

It  seems  to  me  that  in  order  to  properly  organize  a  shop  or 
any  other  operation  the  first  thing  necessary  is  to  put  the  right 
man  at  the  head  of  it.  a  man  who  is  familiar  with  methods  of  or- 
ganization, familiar  with  men,  who  when  he  has  had  a  short  con- 
versation with  a  man  can  make  wp  his  mind  whether  he  can  trust 
him  or  not,  and  put  it  up  to  that  luan  to  pick  out  the  right  men 
for  the  right  places.  He  must  go  through  his  organization  from 
top  to  bottom  and  practicallv  systematize  it,  decide  what  positions 
are  necessary  and  see  that  he  has  the  right  luan  in  each  of  those 
positions.  And  then  he  will  find  that  the  organization  is  not  self- 
sustaining.  He  will  find  that  in  a  reasonable  size  organization 
he  will  have  a  great  many  changes  to  make  from  week  to  week 
and  month  U)  month,  due  to  causes  not  within  his  own  control. 
v'^omebcxly  wants  the  good  man  and  will  pay  a  little  more  for  him 
and  get  him.  Then  he  has  to  hunt  another  fellow.  That  process 
of  hunting  the  other  fellow  goes  on  continuously,  and  unless  he 
gets  the  right  type  of  man  no  system  of  standard  or  any  system 
at  all  will  carry  along  with  any  degree  of  efficiency.  In  order  to 
get  this  right  man  he  must  spend  soiue  money  t(i  educate  him. 
He  has  to  use  everv  opportunity  there  is  to  try  them  and  to  place 
those  men  in  positions  of  responsibilitv  until  he  can  find  out 
whether  they  can  stand  it.  antl  if  they  can  he  should  be  appointed. 
And  then  he  will  find  he  will  have  the  same  thing  to  do  over  and 
over  again,  and  in  a  large  organization  he  will  find  that  is  the 
biggest  part  of  his  job. 
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Along  with  that,  of  course,  goes  the  maintaining  of  disci- 
pline and  the  other  points  mentioned,  and  in  order  to  maintain 
that  discipline  it  seems  that  he  must  see  that  each  man  in  those 
positions  is  proper!}-  instructed  in  his  duties  and  is  kept  so  in- 
structed. Failing  in  that,  he  cannot  have  an  organization  of  high 
efficiency,  regardless  of  what  methods  are  used.     I  thank  you. 

MR.  HEXRY  GILG:  ^Ir.  President.  ^Ir.  Emerson  made 
a  remark  about  efficiency  which  I  vmderstood  to  mean  as  giving 
a  bonus  to  a  man  who  does  the  work  in  less  than  a  specified  time. 
I  had  to  w'ork  at  one  time  under  a  proposition  which  stated  spe- 
cifically that  no  rewards  were  to  be  paid,  so  I  had  to  fall  back 
on  the  adequate  records.  Xow  there  came  within  my  own  ob- 
servation two  plants  in  this  city  in  a  like  business,  both  of  which 
had  adequate  records,  one  of  which  companies  closed  down  for 
three  years  and  paid  all  its  charges  and  the  other  of  which  only 
escaped  the  receiver's  hands  recently.  If  Air.  Emerson's  ideas 
were  carried  out  on  all  the  railroads  of  the  United  States  the  con- 
ditions would  bear  the  same  relation  they  do  today.  As  Mr. 
Thomas  said,  if  you  have  not  the  man  at  the  head  of  the  organi- 
zation you  will  not  save  the  money. 

PRESIDEXT  :  Mr.  Elmer,  would  you  like  to  talk  on  this 
subject? 

MR.  WILLIAM  ELMER:  :^Ir.  President  and  gentlemen, 
I  think  we  all  agree  that  destructive  criticism  is  the  easiest  thing 
in  the  world.  I  have  not  had  the  pleasure  heretofore  of  meeting 
Mr.  Emerson  and  I  think  this  a  good  opportimity  to  ask  him  some 
(|uestions,  because  I  may  not  get  another  chance.  I  would  like 
Mr.  Emerson  to  touch  on  the  particular  problem  in  which  I  am 
interested.  The  division  with  which  I  am  connected  is  practically 
a  large  engine  house.  I  would  like  to  know  just  how  Mr.  Emer- 
son handles  the  problem  of  definite  times  and  bonuses  for  engine 
house  operation.  After  quite  a  number  of  years  of  investigation 
on  the  part  of  the  P.  R.  R.  and  the  comparing  of  various  meth- 
ods which  were  in  use  on  other  railroads  a  committee  some  years 
ago  developed  a  scheme  of  card  for  timing  the  operations.  John 
Smith  will  be  given  a  job  to  plane  a  set  of  guides.  The  time  he 
started  to  work  would  be  noted  on  his  work  slip  and  the  time  he 
completed  the  wi  irk  would  be  noted.  \'arious  other  men  through-, 
out  the  shop  would  have  the  same  job.     These  cards  would  be 
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compared  and  eventually  some  data  would  be  obtained.  That 
method  of  timins^-  was  advocated  for  our  enf;;ine  houses  and  after 
a  jL^ood  deal  of  time  we  reached  a  form.  1  lia\e  with  me  a  set  of 
the  forms  we  use. 

1  must  say  that  the  problem  of  i^ettint;'  exact  data  on  various 
operations  has  alwa\s  appealed  to  me  as  heinq-  very  difficult  in  an 
eui^ine  house.  Even  grantins;'  that  we  have  the  different  opera- 
tii^is  so  definitely  described  and  the  conditions  so  nearly  reported 
that  we  can  set  a  certain  definite  time  for  performing  a  certain 
oi)eration,  we  then  are  confronted  with  variations  in  the  amount 
ot  business  going"  on  at  any  particular  point  during  any  given 
liMur.  I  have  had  careful  records  made  and  they  show  that  the 
time  a  man  is  at  work  in  the  shop  and  the  liours  he  is  in  the  shop 
\'ary  very  widelw  W'e  cannot  expect  our  men  in  the  engine 
houses  to  have  a  job  always  before  them,  and  we  must  make  our 
rate  of  pay  sufficiently  high  to  attract  the  men  to  do  the  work.  I 
think  perhaps  I  could  accomplish  more  good  if  I  had  Mr.  Emer- 
son oft'  in  a  corner. 

PRESIDENT:  1  find  we  have  with  us  Mr.  P.  J.  Conlon, 
First  \'ice-President  of  the  International  Association  of  Ma- 
chinists. If  there  is  any  man  or  set  of  men  interested  in  the  ef- 
ficiency system  or  the  bonus  system  I  would  think  that  it  is  ma- 
chinists. Perha])s  Mr.  Conlon  will  tell  us  what  they  think  of  the 
system. 

MR.  P.  J.  COXLOX  :  The  machinists  throughout  the 
country  are  working  ])remium  systems  uufler  several  dift'erent 
forms,  though  much  against  their  will.  It  seems  now  and  then 
we  have  a  spasmodic  eft'ort  to  increase  the  output  and  some  new 
fad  or  fancy  comes  to  the  front  of  doing  work  systematically. 
\\  e  have  at  present  imder  the  name  of  the  Premium  Systems  the 
Ilalsey  System,  the  IJates  System  and  the  Stevenson  Individual 
Effort  System,  the  Dulirul  Card  Index  System,  the  Profit-Shar- 
ing System,  the  Standard  Time  System,  the  Gang  Contract  Sys- 
tem and  the  ]\rerit  System,  whereby  jobs  are  timed  by  a  Bunday 
Recording"  Clock,  and  no  set  ])remium  is  ])aid.  l)ut  merit  is  re- 
warded according  to  the  judgment  of  the  foreman  or  proprietor 
and  short  time  is  likewise  punished  according  to  the  circum- 
stances. Of  all  these  systems  the  Standard  Time  System  has  so 
far  proven  the  most  unsatisfactory  to  the  men  working  it. 
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The  American  T^oconiotive  Co.  adopted  the  Standard  Time 
System  about  two  years  ago  after  two  years'  experiment,  with 
much  industrial  trouble  in  the  way  of  strikes  with  the  machinists 
and  boilermakers,  and  at  a  cost  of  nearly  v$8oo.ooo  have  finally 
abandoned  the  system  as  unsatisfactor\-.  I  have  had  some  ex- 
])erience  with  the  efifort  of  that  com])any  in  trying  to  successfully 
operate  standard  time,  and  had  an  op])ortunity  of  getting  some 
figures  regarding  the  cost  of  maintaining  the  system.  If  you 
will  recall  the  fact,  some  time  in  December,  1909,  some  295  men 
rebelled  against  the  Standard  Time  System  in  the  Manchester 
works  of  this  company  in  Allegheny,  and  went  on  strike  after 
protesting  against  this  system  for  a  period  of  two  years.  I  was 
sent  to  try  to  adjust  the  difficulty,  and  in  an  interview  with  Mr. 
Gurry,  the  superintendent  of  the  ])lant,  he  informed  me  the  local 
cost  of  maintaining  the  system  in  that  one  plant  alone  was  over 
$4,000  per  month.  Later  in  trying  to  adjust  the  difficulty  it  was 
necessary  to  go  to  the  general  offices  of  the  company  in  New 
York  Cit}-.  where  I  met  First  Vice-President  David  Van  Alstyne. 
In  talking  matters  over  he  informed  me  that  the  American  Lo- 
comotive Company  found  the  Standard  Time  System  a  profitable 
investment,  and  when  I  cited  to  him  the  heavy  fixed  charge  in 
clerk  hire  he  informed  me  that  even  under  that  handicap  it  was 
profitable.  This  naturally  left  me  under  the  impression  that  the 
men  in  the  shop  who  were  working  as  machinists  and  boilermak- 
ers must  be  carrying  this  burden  of  clerk  hire  out  of  their  sup- 
posed bonus,  so  I  resolved  to  make  an  investigation  on  that  score. 
I  returned  to  Pitt.sburgh  and  interviewed  the  men  as  to  what 
they  received  in  the  way  of  bonus  and  in  what  manner  it  was 
paid.  I  w^as  then  told  the  methods  of  taking  what  is  known  as 
time  stud}'  to  determine  wliat  is  known  as  standard  time,  but 
what  is  in  reality  the  minimum  time.  For  instance,  say  that  the 
time  studv  was  to  be  taken  on  the  turning  of  a  crank  pin.  The 
operator  would  be  told  to  get  his  machine  in  readiness,  his  tools 
sharpened,  his  belt  tightened  and  on  the  proper  cone,  and  when 
everything  was  in  readiness,  under  the  most  favorable  circum- 
stances the  time  study  would  be  taken  l:)y  a  stop  watch,  every 
movement  in  the  operation  being  timed  to  the  fraction  of  a  sec- 
ond. For  instance,  so  many  minutes  would  be  required  to  center 
the  i)in.  so  manv  seconds  or  minutes,  as  the  case  may  be,  to  fas- 
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ten  the  (Iol;'  or  driver,  so  many  minutes  for  ])lacinm-  tlie  ])in  l)e- 
twcen  the  centers  in  the  lathe,  so  many  minutes  to  take  a  rou^ii- 
inn  cut  across  the  pin,  so  man\'  minutes  for  taking-  a  finishing' 
cut  across  the  pin,  so  many  minutes  for  facing"  oft  the  ends,  so 
many  minutes  for  working'  out  the  corners,  so  man\  minutes  for 
makin_^'  the  fit,  etc. 

Now  all  these  operations  would  he  added  up  u])on  com])le- 
tion  of  the  joh  and  the  combined  time  placed  on  the  card  as  the 
standard  time  for  turning"  a  crank  pin,  and  this  time  taken  in-  a 
stop  watch  and  under  the  most  favorable  circumstances,  must  be 
lived  up  to  to  enjoy  what  is  known  as  100%  efficiency,  which  en- 
titles the  man  to  a  bonus  of  20  cents  on  the  dollar  based  on  his 
day  rate  if  he  can  maintain  an  average  efficiency  of  100%  for 
the  entire  week.  lUit  broken  belts,  dressing  tools  and  grinding 
them,  w^aiting  for  card,  dispatching  cards  and  failure  to  find  the 
necessary  clamps  and  bolts  play  havoc  with  100%  efficiency.  The 
])ayment  of  bonus  starts  with  70%  efificiency.  so  that  when  a  man 
maintains  an  average  of  85%  for  the  entire  week  he  would  be 
entitled  to  a  bonus  of  10  cents  on  the  dollar,  and  so  on  up  to 
100%  efficienc}-,  which  entitled  the  man  to  20  cents  on  the  dollar. 

In  making  ni}'  inquiry  regarding  the  bonus  paid  I  was  sur- 
prised to  learn  of  the  few  who  had  received  any  bonus,  so  started 
out  to  gather  a  number  of  pay  envelopes  at  random  to  satisfy  my- 
self as  to  what  extent  it  was  being  paid.  I  have  here  in  my  hand 
38  pa}'  envelopes  that  I  thus  secured,  belonging  to  men  who  were 
working  for  the  American  Locomotive  Company  during  the  week 
ending  November  20,  1909,  as  machinists.  These  men  are  still 
working  for  this  companv  and  their  shoj:)  numbers  are  on  the 
envelopes,  together  with  their  earnings  and  bonus  paid,  and  I  am 
going  to  leave  them  with  the  Club  for  verification  if  necessary. 
This  is  what  the  envelopes  say :  The  aggregate  earnings  in  these 
38  envelopes  was  $510.86  and  the  total  amount  received  in  bonus 
was  $6.57.  The  highest  bonus  paid  was  ^2  cents  and  the  lowest 
was  2  cents.  Fourteen  men  of  the  38  here  represented  got  no 
bonus  whatever.  However,  the  matter  of  bonus  does  not  concern 
us.  as  we  nmch  prefer  any  bonus  or  premium  the  compan\-  might 
see  fit  to  bestow  upon  us  to  be  added  to  our  hourly  rate,  but  what 
did  concern  us  w^as  the  marking  down  of  efficiency  which  con- 
stituted a  cause  for  dismissal  if  not  above  69^.     It  was  brought 
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out  in  the  investigation  that  men  were  required  to  wait  in  Hnc 
around  the  card  dispatching  room  to  turn  in  their  cards  after  the 
job  was  completed.  In  some  cases  the  company,  had  only  a  lim- 
ited supply  of  hand  tools  for  men  on  the  floor,  such  as  taps, 
reamers,  etc.  Another  instance  was  brought  about  where  a  drill 
press  boy  w^ent  to  the  card  dispatching  room  twenty  times  in  one 
hour  for  time  cards  to  drill  holes.  Well,  you  can  imagine  where 
that  boy's  efficiency  record  went  if  he  had  to  spend  from  two  to 
three  minutes  waiting  on  the  card.  The  system  is  called  standard 
time,  but  it  is  anything  but  standard  time,  because  the  standard 
is  so  continuously  changing"  that  it  is  necessary  to  keep  a  record 
of  the  diiTerent  standards.  For  instance,  if  a  man  should  be  for- 
tunate enough  to  maintain  an  efificiency  of  ioo%  for  three  suc- 
cessive weeks,  either  a  new  time  study  is  taken  upon  his  particu- 
lar work  or  the  man  himself  is  promoted  to  be  a  time  study  dem- 
onstrator. So  after  two  years  of  trouble  and  expense  the  Amer- 
ican Locomotive  Company  has  returned  to  the  old  piece  work 
system,  and  while  even  that  system  of  doing  w^ork  is  not  satisfac- 
tory to  the  machinists  generally,  of  the  two  evils  we  prefer  it  to 
the  Standard  Time  System. 

We  must  all  appreciate  that  we  have  good  and  bad  days  in 
a  machine  shop.  I  have  been  at  the  machinist  business  for  over 
25  years  and,  by  the  way,  I  was  a  cub  under  your  honored  presi- 
dent at  Pine  BlufT,  Ark.,  some  twenty-five  years  ago,  although 
perhaps  he  does  not  remember  me.  I  have  worked  at  all  branches 
of  the  business  and  worked  in  a  supervising  capacity  and  worked 
men.  I  know  men  and  know  their  failings.  A  man  will  occa- 
sionally have  his  blue  Monday  or  ofif  day.  but  he  generally  makes 
it  up,  and  we  have  loafers — some  have  the  matter  reduced  to  a 
science — but  that  is  a  question  that  can  be  remedied  by  super- 
vision. After  all,  the  question  of  the  survival  of  the  fittest  will 
regulate  the  shop  if  common  sense  is  used.  Mr.  Emerson  cites 
in  his  paper  that  certain  roads  are  so  managed  and  standardized 
that  natives  can  assure  themselves  of  the  time  of  day  from  the 
passing  of  the  trains,  and  I  take  it  that  he  infers  that  this  system 
of  standardization  could  be  carried  to  other  departments  on  the 
same  parallel;  that  is.  if  things  were  running  right  in  a  shop 
working  standard  time  successfully  you  could  almost  tell  the 
time  of  day  from  the  amount  of  completed  work  on  the  floor, 
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and  taking'  the  standard  time  marked  on  the  eard  as  a  basis  of  cal- 
culation. That  might  be  so  if  we  had  castings  of  all  one  degree 
of  hardness  and  tools  that  would  not  get  dull,  and  belts  that 
would  not  break,  and  hundreds  of  other  things  bound  to  happen 
that  impair  the  efficiency  record  and  creates  a  spirit  of  antagon- 
ism to  the  system  which  sooner  or  later  works  itself  into  open 
rebellion.  We  have  also  to  appreciate  that  when  a  new  man 
comes  to  work  after  the  dissatisfied  one  has  quiet  and  left  the 
service  and  he  is  shown  one  of  the  standard  time  cards  with  the 
time  reduced  to  the  irreducible  minimum,  he  is  not  going  to 
grow  very  enthusiastic  over  his  new  job.  and  is  more  liable  to 
get  somewhat  afraid  of  the  record  set  for  him,  and  get  ready  to 
quit  before  he  really  gets  started,  so  taking  the  matter  all  in  all 
I  am  of  the  opinion  that  the  method  of  working  standard  time 
will  bear  investigation  before  being  adopted. 

MR.  F.  H.  STARK:  Mr.  President  and  Members  of  the 
Railway  Club  of  Pittsburgh.  I  have  listened  to  the  very  interest- 
ing remarks  made  by  the  author  and  the  other  gentlemen  that 
followed. 

The  author  in  his  paper  lines  up  his  Catling  guns,  blazes 
away  broadcast  and  as  the  smoke  clears  away  inquires :  "Are 
any  of  yees  hurt?"  Or  in  other  words,  he  makes  a  charge  of 
gross  carelessness  and  ignorance  against  the  management  of  rail- 
roads in  general  and  then  apologizes  by  stating  that  he  does  not 
intend  to  slander  any  particular  interests,  but  states  that  it  ap- 
plies practically  to  every  railroad.  He  might  have  consoled  us 
by  qualifying  his  statements  by  reminding  us  that  all  railroad 
men  are  overworked  and  underpaid,  and  in  consequence  of  that, 
few  intelligent  men  follow  railroading.  Mr.  Emerson's  apparent 
estimate  of  the  average  railroad  general  manager  might  be  illus- 
trated by  repeating  the  old  threadbare  story  regarding  the  alleged 
interview  between  a  section  foreman  and  general  manager.  The 
section  foreman  secured  an  audience  with  the  general  manager 
and  advised  him  that  his  son  had  recently  concluded  his  school 
work  and  he  was  anxious  to  secure  a  position  in  the  general 
manager's  office,  remarking  that  possibly  the  boy  might  become 
a  trainmaster,  later  on  superintendent  and  if  he  had  good  luck 
might  some  day  become  a  general  manager.  There  being  no  va- 
cancy in  the  office  the  general  manager  advised  the  section  fore- 
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man  to  start  the  boy  in  on  the  section  and  that  it  would  be  an  ad- 
vantage to  know  more  or  less  about  all  branches  of  service,  and 
that  no  doubt  he  would  soon  be  made  section  foreman  and  thus 
be  in  line  for  an  advance,  wdien  the  father  remarked  that  he  was 
fearful  that  Mike  would  not  make  a  good  section  foreman,  and 
in  a  low  voice  told  the  manager  that  his  son  was  not  overly 
bright. 

I  assume  that  the  author  has  made  these  sweeping  statements 
in  order  to  provoke  discussion,  and  the  fact  alone  that  he  has  been 
invited  to  present  a  paper  before  the  most  successful  railroad 
club  in  this  country  is  evidence  that  he  is  a  man  of  far  more  than 
ordinary  ability  and  possibly  before  he  gets  through  with  us  he 
mav  ])ut  us  to  shame. 

There  is  so  much  that  enters  into  this  proposition  that  we 
must  be  conservative  and  weigh  the  evidence  carefully,  for  it  is 
an  easy  matter  to  deceive  ourselves,  especially  if  we  are  over-en- 
thusiastic along  a  certain  line  of  thought,  hence  it  is  not  well  to 
make  hasty  conclusions. 

( )n  one  of  the  pages  the  author  refers  to  the  increase  in  the 
efficiency  from  55%  to  93%  accomplished  with  the  same  general 
conditions.  This  would  indicate  that  something  was  radically 
wrong  W'ith  the  previous  administration  or  is  it  possible  that  they 
did  not  use  the  same  vard-stick  in  measuring  the  efficiency  before 
and  after.  Of  course,  the  author  no  doubt  is  in  a  position  to  sat- 
isfactorily explain  how  the  results  were  accomplished.  The  au- 
thor refers  to  a  road  maintaining  its  equipment  for  ^^y  per  car 
per  annum.  I  would  like  to  ask  ]Mr.  Emerson  whether  the  fig- 
ures include  depreciation.  It  is  a  physical  impossibility  to  main- 
tain the  average  rolling  stock  for  such  a  figure.  If  you  will  as- 
certain the  aggregate  cost  for  inspection  of  freight  cars  and  di- 
vide the  same  by  the  number  of  cars  owned,  you  will  be  surprised 
at  the  cost  per  car  for  inspection  only. 

The  average  life  of  car  wheels  on  many  roads  will  not  ex- 
ceed four  years,  which  amounts  to  approximately  $10  per  car 
per  annum.  The  cost  for  M.  C.  P).  couplers  and  their  attach- 
ments will  ap])roximate  $10  per  car  for  renewals.  Take  into  ac- 
count the  frequent  renewal  of  journal  bearings,  air  hose,  brake 
shoes,  etc.  Add  to  this  the  heavy  repairs  on  accoimt  of  natural 
wear  and  accidents  and  a  railroad  that  keeps  it  accounts  in  proper 
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manner  will  discover  that  it  cannot  maintain  its  rolling'  stock  in 
a  j;i)0(l  safe  condition  year  in  and  \ear  out  for  $^~  per  annum, 
exclusive  of  depreciation  and  interest.  vSuch  conditions  would 
oid\'  he  possihle  for  the  first  \ear  or  two  with  all  new  steel 
cars. 

I  read  a  statement  in  wdiich  the  writer  contended  that  rail- 
roads were  o])erated  more  cxtravag'antly  than  any  other  system. 
I  lielieve  \ ou  will  hear  mc  out  in  statinq;  that  there  is  a  i^reat  deal 
more  waste  in  federal,  state  and  municipal  administration.  Rail- 
rtiad  o])vrations  are  so  diversified  and  spread  out  that  it  is  impos- 
sihle  to  .q'ive  the  details  the  same  consideration  that  is  "iven  to 
])rivate  or  corporate  interests  not  so  scattered.  Then,  too,  rail- 
roads are  semi-puhlic  institutions  and  are  sul)ject  more  or  less  to 
puhlic  sentiment  which  cannot  he  it^-nored,  all  of  which  requires 
much  of  the  railroad  oi^cial's  time. 

The  ]nil)lished  proceeding's  of  the  American  Railwav  Asso- 
ciation, the  Master  Car  lluilder's  Association,  the  !\ Faster  Afe- 
chanic's  Association,  the  Master  Hlacksmiths  and  Painters  and 
the  various  railroad  cluhs  for  years  have  1)een  active  and  the  rec- 
ords are  replete  with  live  suhjects  for  discussion  relating-  to  everv 
phase  of  raili^oading".  The  question  suggests  itself.  "Has  anyone 
discovered  anything  new  ?"' 

Discil'>liiic : — -I  never  have  had  an\'  militar\-  exj^erience.  I 
may  have  heen  a  soldier  "on  the  jol)."  hence  T  do  not  apj^reciate 
the  term  discipline.  T  acknowledge' it  is  ahsolutelv  essential,  but 
not  through  fear.  The  best  service  cannot  be  rendered  through 
force  or  arbitrary  dictation.  I  believe  the  greatest  loss  to  rail- 
roads toda}'  from  an  o])erating  stan(l])oint  is  lack  of  lovaltv.  The 
author  would  correct  this  by  a  "fair  deal."  TTercin  lies  the  meat 
of  the  whole  matter,  but  how  to  accomplish  it  is  worthy  of  con- 
sideration. T  often  wonder  if  the.  consoli<lation  of  interests  does 
not  have  unfavorable  elTect,  a  branch  oi  a  system,  formerly  an 
independent  road,  loses  its  local  identity,  the  employes  and  pat- 
rons are  more  remote  frcnn  the  g^werning  ]M)wcr.  lUith  lose  their 
individuality  hcjice  interest  and  loyalty  wanes. 

The-  demand  aliid  supply  of  tabor  has  much  to  do  with  the 
government  of  men.'  The  attitude  of  politicians  and  press  molds 
public  sentiment,  all  of  which  makes  "'the  problem  more  com- 
plex. .       .     ■ 


204  Proceedings  Railway  Clnb  of  Pittsburgh. 

The  sublime  thought,  "a  fair  deal,"  appeals  to  all.  It  will 
be  realized  when  the  natural  propensities  of  men  are  changed. 

Adequate  and  reliable  records.  We  assume  that  there  is  too 
much  red  tape  on  some  roads  and  not  enough  system  on  others. 
The  character  and  extent  of  a  system  of  accounting  and  checking, 
as  the  author  has  stated,  should  fit  the  case. 

( )n  account  of  the  magnitude  of  the  Pittsburgh  Coal  Co. 
business,  with  its  hundred  or  more  mines,  dock  facilities  along 
the  lakes  and  in  the  Northwest,  and  its  numerous  agencies,  de- 
mands a  complete  system  of  accounting".  Our  people  know  every 
morning  at  lo  o'clock  exactly  the  number  of  tons  of  each  grade 
of  coal  mined  the  previous  day.  This  involves  regular  and  prompt 
telephone  reports.  Automatic  calculating  machines  are  used  to 
ascertain  the  cost  of  operation  of  each  mine  separately.  By  trans- 
ferring the  charges  to  index  cards  in  a  short  and  simple  manner, 
the  distribution  of  payrolls,  material  used  such  as  rail,  ties,  pit 
posts  and  numerous  individual  items  of  expense.  In  this  way 
they  are  able  to  determine  very  early  after  the  close  of  the  month 
just  what  it  costs  per  ton  of  coal  mined  for  any  and  all  of  the 
various  charges,  all  of  which  is  absolutely  necessary  for  success- 
ful operation. 

In  the  conducting  of  any  business  it  is  not  wise  to  devote  too 
much  time  to  little  details  and  lose  sight  of  the  larger  problems. 
In  other  words  you  cannot  take  too  much  of  the  supervising  of- 
ficial's time  at  the  expense  of  digging  coal  or  the  movement  of 
cars,  for  the  volume  of  business  must  be  considered  as  well  as  the 
economical  production  of  handling  of  same. 

In  considering  this  larger  proposition  of  efficiency,  the  au- 
thor might  enlighten  us  on  the  following  points : 

1.  Common  Sense — If  not  exercised,  why  not?  If  not  pos- 
sessed, from  whom  can  it  be  obtained? 

2.  DiseipUne — If  it  be  mandatory  or  by  mutual  desire,  if 
through  fear  will  men  stand  for  it?  If  through  fear,  can  man 
do  his  best?  Does  not  the  supj^ly  and  demand  afifect  discipline? 
If  so,  how  can  we  overcome  it?  Does  not  federal  and  state  agi- 
tation make  discipline  more  difificult?  Is  not  loyalty  more  to  be 
desired  than  discipline?  Discipline  does  not  imply  loyalty.  Loy- 
alty begets  discipline.  I^oyalty  begets  co-operation,  honesty, 
faithfulness. 
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3.  Fair  Deal— Oh,  thou  jewel,  where  doest  thou  commence 
and  where  is  thine  cud  ?  Who  are  interested,  tlie  pro(kicer,  tlie 
employed,  the  manufacturer,  the  commission  or  middle  man, 
trans])ortation  interests,  retailer,  consumer,  the  puhlic.  Where  is 
the  rio^hteous  judt^e? 

5.  Stainlard  Conditions — Who  would  decide  the  present  or 
future  ])olicy  ?  Will  the  controlling^  interest  provide  the  capital  ? 
Generally  speakino-.  are  not  the  officials  fully  aware  of  the  neerls 
and  resources? 

6.  Standard  Operations — Who  would  decide  as  to  the  class, 
weight  and  numher  of  locomotives  and  cars  an<l  the  distribution 
of  same?  What  the  standard  of  physical  condition  of  equip- 
ment shall  be  ;  what  class  of  road  bed,  bridges,  buildings,  ties, 
etc.,  and  just  when  the  renewals  are  to  be  made. 

8.  Efficiency  Staff — \  specialist  is  an  expert.  He  must 
know  every  detail  of  the  subject  or  case,  otherwise  he  cannot 
command  the  respect  of  practical  men.  There  must  l)e  a  sufficient 
number  of  competent  ex]:)erts  to  pass  on  every  detail  that  arises 
in  the  oj^eration  of  a  railroad.  The  specialist  must  co-operate, 
not  antagonize  ;  should  not  manifest  any  direct  authority  ;  must 
not  interfere  with  the  responsibilities  of  the  heads  of  depart- 
ments. The  work  should  be  open  and  above  board,  with  the  ab- 
sence of  detective's  methods. 

The  author  no  doubt  will  tell  us  how  all  of  this  is  to  be  ac- 
complished and  how  long  it  would  take  to  do  it. 

PRESIDENT:  Can  we  hear  from  any  other  gentleman? 
If  not.  I  will  ask  Mr.  Emerson  to  answer  some  of  the  kindly  criti- 
cisms that  have  been  raised. 

MR.  EMERSON  :  I  see  among  the  audience  at  least  two 
of  my  friends  and  I  would  like  to  hear  a  word  or  two  from  them 
before  I  begin  on  my  critics.  Mr.  Kinsell,  whom  Mr.  Otto  men- 
tioned, also  Mr.  Powers,  with  Jones  &  Laughlin. 

MR.  W\  L.  KINSELL  :  I  do  not  know  just  why  Mr.  Emer- 
son wants  to  hear  from  me.  We  are  looking  into  the  work  and 
finding  out  where  we  can  make  improvements.  We  have  not 
gone  very  far,  but  we  have  changed  our  organization  in  such  a 
way  that  now  we  know  where  to  put  our  finger  on  the  bad  spots. 
The  good  places  do  not  n*^<vl  any  looking  after  at  this  time.     We 
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liave  not  gone  far  enough  for  me  to  say  anything  about  it  as  yet, 
Init  we  are  accompHshing  resuhs  as  far  as  we  have  gone. 

MR.  \V.  j.  POWERS:  1  hardly  think  it  would  be  safe  for 
me  to  exi)ress  my  opinion  ;  having  been  raised  in  railroad  work 
I  consider  tlie  remarks  of  the  railroad  men  more  on  the  defensive, 
as  thev  are  doing  the  work  pretty  well.  I  think  all  ]\Ir.  Emerson 
says  is  perfectly  true,  so  that  what  they  have  said  strikes  me  as 
purely  a  defense  of  their  position.  I  think  the  statement  of 
$300,000,000  a  year  is  conservative,  from  the  railroads  I  have 
seen,  which  ])r()bably  will  average  up  in  efficiency  with  the  rail- 
roads of  the  country.  The  Pennsylvania  and  also  the  New  York 
Central  Lines,  1  am  satisfied,  would  contribute  their  share  of  the 
$300,000,000. 

As  regards  the  leader  of  the  Machinists'  l^nion  here,  I  think 
those  that  have  to  do  with  the  employing  of  machinists  will  be 
able  to  discount  the  gentleman's  remarks  a  great  deal.  Being 
somewhat  familiar  with  the  American  Locomotive  Co.  machinists 
I  can  liardlv  blame  the  com])any  for  not  paying  that  20%  bonus 
for  the  amount  of  work  they  do. 

MR.  W.  J.  SCHLACKS:  I  would  like  to  ask  one  question, 
if  overhead  charges,  like  an}-  manufacturing  plant  figures  in  the 
cost  of  ])roduction,  were  in  each  case  figured  in  Mr.  Emerson's 
estimates  into  costs  of  repairs?  We  find  railroads  running  into 
spells  of  things.  For  instance,  I  was  connected  with  a  railroad 
once  that  was  neighbor  of  a  line  trying  to  make  a  record  in  oil, 
that  turned  over  to  us  25  stock  cars  at  one  time  that  we  had  to 
send  back  for  them  to  put  i)acking  in  the  boxes.  They  had  taken 
it  out  to  let  us  ]^ut  it  in,  and  that  is  the  way  they  were  making  a 
record. 

There  are  so  many  difi-'erent  conditions  that  it  is  particularly 
hard  to  take  one  railroad's  figures  and  apply  them  to  anotlier. 
For  instance,  Mr.  Emerson's  estimate  of  $37  cost  of  repairs  per 
year  on  one  car  and  $100  on  another,  and  6,000  lbs.  average  less. 
Mavbe  the  road  with  the  higher  average  had  refrigerator  cars, 
which  evervbodv  knows  cannot  be  maintained  on  a  low  figure. 
Then  the  (|uestion  of  liK'omotive  repairs.  One  man  told  me  his 
companv  would  not  consider  patching  a  firebox.  Traffic  was  so 
congested  tliat  the  results  of  a  leaky  patch  would  interfere  with 
traffic  to  such  an  extent  that  the  railroad  thought  it  better  to  put 
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in  a  new  firebox  than  run  tlie  risk  of  a  ])atche(l  one.  So  far  as 
cost  of  repairs  i)er  mile  run,  1  was  connected  with  a  rcjad  which 
had  259^  of  its  en^^ine  mileag'e  as  helper  mileaj^e.  Those  helpers 
would  run  u])  a  hill  24  miles  an<l  run  down  ag'ain  and  burn  their 
C(ial  waiting"  fur  another  train  to  come  alon,^'.  Those  ens:^ines  did 
not  make  many  miles  and  their  coal  record  was  not  of  the  l)est, 
natm'ally. 

Railroads  are  accused  of  being'  more  extravagantly  managed 
than  anything  else  in  the  country,  except  munici])alities  and  the 
g<i\'ernment  service.  That  is  due  entirel_\-  to  the  fact  that  the\' 
;ire  carrxing  on  too  man\'  ])arts  of  their  business.  They  are  man- 
ufacturers and  they  sell  transportation.  The\'  really  do  not  sell, 
the}  manufactm'e.  If  they  could  divorce  their  mechanical  de- 
partments from  the  transportation  departments  the\'  could  get  at 
figures  better  to  determine  what  the  cost  would  be.  For  instance, 
overhead  charges  in  the  mechanical  department  sin  mid  include 
switching  charges.  1  do  not  believe  any  railroad  ever  considers 
the  cost  of  switching  for  the  mechanical  department  and  often 
that  helps  out  a  great  deal. 

MR.  THO:\IAS  :  I  think  the  last  statement  should  be  cor- 
rected, because  the  Interstate  Commerce  rules  make  it  absolutely 
necessary  that  all  such  switching  charges  be  included  in  "shop 
expense." 

AIR.  JLXIUS  KRAUSE:  Mr.  President.  I  wish  to  say  a 
few  words  in  Mr.  Emerson's  favor.  1  agree  with  him  in  a  num- 
ber of  his  ideas  on  efficiencx'.  J  will  cite  a  case  :  While  located  at 
Pitcairn  shop,  about  four  \ears  ago,  two  gentlemen,  car  shop 
foremen  from  the  north,  called  at  the  shop  wishing  to  examine 
the  ])laning  mill.  1  accompanied  them  and  the\  were  surprised 
t(J  see  center  sills  entering  the  mill  at  east  end  and  ])ass  over  a 
line  of  machinery  and  pass  out  at  the  west  end  ready  framed. 
The  planer,  cross-cut  saw,  gainer,  tenoning  and  boring  machines 
were  all  in  line  and  the  sills  passed  over  rollers  from  one  machine 
to  tlie  other.  They  made  inquiry  of  the  cost  of  framing  sills,  and 
when  informed  that  the  price  was  19  cents,  they  doubted  the  fig- 
ures, but  finally  agreed  that  no  laborer  was  employed,  and  that 
they  did  not  have  their  machines  located  in  line,  but  had  them 
scattered  through  the  mill  and  carried  the  sills  back  and  forward. 
This  was  lack  of  efficiencv. 
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I  do  not  agree  with  Mr.  Emerson  when  he  suggested  to  get 
your  work  done  outside.  I  remember  when  W.  C.  Co.  had  their 
wheels  mounted  on  axles  by  an  outside  firm,  and  when  placed 
under  cars  a  large  number  of  the  journals  would  heat,  detain 
trains  and  destroy  bearings.  I  was  consulted  and  w'e  made  an 
examination  and  found  the  journals  were  not  smooth.  This  was 
taken  up  w'ith  the  firm  fitting  up  the  wheels,  and  the  heating  of 
journals  were  greatly  reduced.  This  I  call  lack  of  efficiency,  and 
in  this  case  very  expensive. 

I  can  remember  about  12  years  ago  when  I  was  called  up  by 
our  Superintendent  of  Motive  Power  and  informed  about  the 
large  number  of  hot  journals  on  freight  cars,  and  was  asked  if  T 
had  ever  figured  the  expense  of  a  bad  case  of  hot  journal.  I  had 
not,  but  was  told  to  get  busy.  I  found  when  a  freight  train  is 
compelled  to  stop  and  carry  water  to  cool  a  hot  journal  and  carry 
sponging  from  cabin  car  to  sponge  journal,  it  would  consume 
from  20  to  30  minutes  and  by  that  time,  in  some  cases,  were  hold- 
ing up  five  freight  trains,  and  when  I  counted  the  cost  of  engine 
fuel,  pay  of  thirty  employes  and  the  cost  of  new  bearing  and  re- 
moving axle  to  have  journal  turned  up,  the  cost  amounted  to  $75. 
This  was  news  to  me,  but  it  helped  me  to  get  busy. 

I  do  not  quite  agree  with  Mr.  Emerson's  Lusitania  story.  I 
remember  when  I  crossed  the  Atlantic  Ocean.  57  years  ago.  on 
the  steamship  "City  of  Alanchester."  the  first  steamship  that 
crossed  the  Atlantic  Ocean,  and  it  required  16  days.  This  vessel 
had  a  square  hole  in  the  center  of  deck  with  a  railing  around  it. 
and  when  I  looked  down  this  hole  I  could  see  a  water  wheel, 
something  like  those  on  our  steamboats  on  the  Allegheny  River. 
When  at  New  York  I  visited  the  Lusitania,  and  the  gentleman 
treated  me  very  kindly  and  pointed  out  the  turbine  screws  and 
their  location,  and  stated  they  could  shove  this  monstrous  steamer 
across  the  Atlantic  in  five  days.  What  a  difference  between  16 
days  and  5  days.  This  certainly  points  tt)  efficiency,  but  Mr.  Em- 
erson will  admit  that  57  years  of  time  are  mixed  up  with  this  ef- 
ficiencv,  and  if  Mr.  Emerson  will  wait  57  years  longer,  the  vessel 
may  cross  the  Atlantic  in  one  day  and  not  touch  the  water  at  all. 

MR.  GILG:  I  want  to  ask  Mr.  Emerson  one  question:  Do 
shop  foremen  and  inspectors  partici|)ate  in  the  bonus? 
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MR.  EMERSOX  :  Under  my  particular  system  the  shop 
foremen  all  do. 

MR.  GILG  :  Do  you  not  think  it  would  he  an  improvement 
if  they  were  not  included? 

PRESIDENT  :  We  will  now  ask  Mr.  Emerson  to  close  the 
discussion. 

MR.  EMERSOX  :  I  have  learned  much  that  I  know  from 
railroad  men.  The  best  friends  T  have  in  the  world  are  railroad 
men,  and  I  have  been  more  or  less  connected  with  railroad  oper- 
ation for  20  years.  The  principles  I  advocate  or  the  remarks  I 
make  are  not  in  any  spirit  of  hostility  against  or  criticism  of  rail- 
road men,  but  the  principles  and  methods  are  to  be  a  help  in 
the  many  and  tremendous  dit^culties  under  which  railroad  operat- 
ing' and  maintenance  men  work. 

I  have  specified  certain  universal  principles  of  waste  elimina- 
tion which  apply  to  all  human  endeavor. 

Wherever  these  principles  are  not  applied  wastes  occur. 

These  principles  are  very  inadequately  applied  in  railroad 
operations  and  maintenance.  There  are,  therefore,  railroad 
wastes.  Whether  these  wastes  are  more  or  less  great  is  not  the 
question.  I  estimate  them  at  $1,000,000  a  day.  They  may  be 
greater  or  less,  but  in  any  case  stupendous.  If  we  take  as  our  at- 
tainable minimum  what  has  actually  been  attained  as  to  a  whole 
year's  operation  on  large  roads,  the  losses  are  more  than  $1,000.- 
000  a  day. 

An  operating  official  who  had  the  best  record  in  the  United 
States  as  to  locomotive  and  car  maintenance  told  me  it  could  be 
reduced  25%,  not  by  skimping  the  work,  but  by  working  with 
greater  efficiency. 

The  intelligent  and  C(^nsistent  application  of  efficiency  prin- 
ciples, through  sufficient  time  will  eliminate  waste. 

I  have  stated  distinctly  that  methods  may  be  infinite  in  num- 
l)er  and  that  it  is  solely  a  question  of  expediency  what  particular 
method  is  used.  jNIethods  must,  in  fact,  be  subject  to  constant 
cliange.  N^o  baby  lives  without  food.  That  is  a  principle.  It 
may  suck  its  mother  or  a  wolf,  it  may  be  given  cow's  milk  or 
Mellin's  food,  it  may  be  fed  from  a  bottle  or  with  a  spoon. 
These  are  methods.    I  have  not  advocated  any  particular  methods. 
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Criticism  should  have  been  directed  against  the  principles 
and  if  not  against  theni  against  the  possibility  of  putting  them 
into  efifect. 

I  claimed  specitically  that  the  application  of  these  principles 
can  reduce  locomotive  maintenance  to  an  average  of  $0.05  a  mile 
or  less  and  tlie  maintenance  of  freight  cars  to  $40  a  year  or  less 
on  the  a^■erage.  T  could,  in  addition,  have  claimed  that  average 
locomotive  mileage  is  far  too  low.  that  maintenance  of  shop  ma- 
chinery and  tools  is  far  too  high,  that  both  locomotives  and  freight 
cars  cost  more  than  thev  ought  to.  owing  to  the  inefificiency  of 
the  plants  that  build  them. 

The  ultimate  aim  of  $0.05  has  been  objected  to. 

The  ultimate  aim  of  $40  a  }  ear  has  been  objected  to. 

In  addition,  it  has  been  stated  that  the  efficiency  methods  T 
advocate  have  been  given  a  full  trial  in  the  shops  of  the  American 
Locomotive  Company  and  been  discontinued. 

I  claim  $0.05  ]X'r  locomotive  mile  or  its  equivalent  of  $50 
per  road  unit,  firstly  because  it  has  been  attained  by  several  great 
systems  ;  secondly,  because  in  checking  up  all  the  conditions  and 
expenses  of  locomotive  operation  as  to  each  locomotive  of  over 
Tr)00  for  three  years.  I  found  that  these  figures  had  been  reached 
in  manv  instances,  coidd  be  reached  on  an  average  for  all. 

There  are  similarly  many  roads  that  maintain  their  freight 
cars  for  $40  and  they  do  not  have  ])articularly  efficient  shops  at 
that.  There  is  not  a  road  with  a  $40  record  that  could  not  lower 
it  to  $35  by  applying  efficiency  principles. 

There  are  naturallv  good  reasons  wh\'  railroad  maintenance 
is  inefficient :  there  are  excellent  reasons  why  the  American  Lo- 
comotive Comi)an\'  find  inefficient  sho])s  more  ))rofitable  than  ef- 
ficient shojis. 

Railroad  sho])s  are  inefficient  because  they  are  not  the  main 
business  of  railroading. 

The  main  business  of  a  railroad  is  to  earn  dividends. 

The  main  business  of  o])eration  is  transportation,  freight 
and  passengers.  ]\Ien  of  ability  are  given  a  free  hand  if  they  can 
increase  the  value  of  the  shares,  if  they  can  add  to  freight  and 
passenger  receipts.  Men  of  ability  are  not  given  the  same  free 
hand  to  operate  and  to  maintain. 
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lu[ui])nicnt  is  expected  al\va\s  to  l)e  read)'  for  operation 
and  expense  of  maintenance  1)e  damned,  operation  is  expected  to 
carry  traffic  and  expense  l)e  damned.  .\  special  train  will  be  fur- 
nished on  13  minutes'  notice,  but  a  locomoti\'e  may  wait  three 
months  for  a  deck  plate,  a  shop  must  wait  three  years  for  a  new- 
boring-  niill  that  will  shorten  certain  work  one-half,  and  a  round- 
house may  wait  three  decades  for  decent  liohtin;^-.  Minor  rail- 
road officials  have  constantlx'  to  contend  with  similar  inconsist- 
encies. We  are  odad  that  the  general  passeng-er  assent  invites 
criticism  of  the  (|uality  of  cotTee  served  in  the  dinini^-  cars,  but 
why  should  an  otTer  to  a  general  manager  to  submit  confidential 
proof  that  $3,000,000  a  year  is  being  uselessly  wasted  be  regarded 
as  an  insult? 

A  \\'all  Street  house  undert(iok  to  build  a  railroad  in  Alaska. 
They  have  beautiful  surveys  and  traffic  estimates,  but  made  n(T 
provision  for  a  railroad  shop,  although  the  locality  was  closed  in 
1)_\-  ice  eight  months  in  the  year  and  the  nearest  machine  sho]) 
was  2.300  miles  away.  They  expected  to  operate  over  a  moun- 
tain road  with  three  per  cent  grades,  using  discarded  New  York 
T.  little  anthracite  Inu-ning  tank  locomotives. 

1  know  a  sho])  in  Xew  England  that  is  the  best  managed 
concern  in  the  world.  T  have  had  nothing  to  do  with  it.  In  or- 
ganizing this  shop  its  officials  laid  down  two  ]n-inci]:)les.  The  first 
was  that  the  men  must  be  given  permanence  of  emi)loyment.  The 
second  was  that  if  they  got  a  good  man  they  must  hold  (Mi  to  him 
by  enabling  him  to  earn  more  than  he  could  earn  anywhere  else 
in  the  neighl)orhoo<l.  Thev  established  their  ])iece  rate  with  these 
jjrinciples  in  view  and  without  any  reference  to  what  ])iece  rates 
were  in  neighboring  sho])s.  These  rates  were  in  some  cases  less 
and  in  some  cases  more.  Com])etition.  however,  demanded  that 
costs  should  not  be  higher  than  neighboring  shojjs.  ( )n  the  other 
hand,  the  men  must  be  allowed  to  earn  more  than  in  other  shops. 
I  low  were  thev  t()  meet  these  two  conditions?  In  every  case 
where  their  rate  was  higher  they  analyzed  that  operation  and 
found  out  how  they  could  sub-divide  it  and  give  one  ])art  of  the 
work  to  a  skilled  man  and  another  part  to  an  unskilled  man,  and 
they  thus  brought  the  cost  down  to  that  of  their  rivals  without 
interfering-  with  the  princi])le  that  their  men  were  to  earn  more. 

Everything  went  on  beautifully  until  the  time  of  the  panic. 
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Xo  more  orders.  What  were  they  to  do?  Lay  off  their  men? 
That  interfered  with  the  principle  of  permanence  of  employment. 
Cut  wages?  That  would  not  help,  because  they  did  not  have  any 
orders.  They  could  not  manufacture  and  stock  up.  because  their 
product  changed  from  year  to  year;  moreover,  money  was  just 
as  scarce  as  orders.  They  said :  This  is  a  case  where  we  capital- 
ists, not  the  workers,  must  stand  a  theoretical  loss ;  we  have  got 
to  manufacture  at  less  than  cost,  and  we  are  willing  to  sacrifice 
Si  GO  .000  for  the  sake  of  the  principle.  They  sent  out  salesmen 
and  gathered  in  orders  on  the  reduced  price  and  filled  up  for  five 
months'  work.  Then  the  Lord  took  care  of  His  own.  because 
nobody  else  being  in  the  market  raw  materials  fell  in  price  so 
that  they  covered  on  raw  materials  and  continued  the  whole  time 
(if  the  panic  on  full  time,  full  wages  and  full  profit. 

MR.  GILG :  What  prompted  my  question  as  to  whether  you 
include  foreman  and  inspectors  in  the  bonus,  is  the  character  of 
the  work  that  is  turned  out  in  case  they  are  included. 

MR.  EMERSOX  :  We  give  each  man  a  bonus  for  the  aver- 
age of  his  work.  The  standard  time  is  set  on  what  is  reasonably 
possible  for  a  job  from  floor  to  floor. 

It  is  often  assumed  that  there  must  be  a  great  deal  of  red 
ta])e  in  applying  these  principles.  Red  tape  cannot  apply  to  prin- 
ci])les  but  only  to  methods.  Methods  securing  absoluate  and  per- 
fect accuracy  can  be  made  very  simple,  simpler  than  the  methods 
now  in  use.  The  methods  of  a  bank  in  keeping  your  account  are 
exceedingly  simple.  }et  they  are  absolutely  and  immediately  ac- 
curate and  reliable.  Typewriters,  adding  machines,  slide  rules, 
wage  calculating  machines,  manifolding  devices,  automatic  rec- 
ords and  gauges,  all  serve  to  lessen  red  tape  and  clerical  work. 

In  a  general  way  I  believe  we  can  secure  ten  times  as  much 
information,  we  can  secure  absolute  reliability  and  at  once  for 
about  one-half  the  usual  clerical  force. 

The  labor  efficiency  of  railroad  maintenance  is  fully  as  high 
as  in  the  general  run  of  private  concerns,  nor  is  one  much  better 
than  the  other  in  the  accuracy  of  cost  accounting.  Railroad  shops 
as  a  rule  pay  slight  attention  to  overhead  charges  and  therefore 
imagine  that  they  arc  turning  work  out  cheaply  when  they  are  not. 
Commercial  shops  know  that  overhead  charges  are  nearly  the 
same  in  amount  as  direct  labor  expenses.     Railroad  shops  often 
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add  only  5%  to  10%  for  overhead,  yet  the  same  railroad  will 
enter  into  a  locomotive  repair  contract  and  indirectly  agree  to  pay 
100%  overhead. 

1  know  a  commercial  shop  ahva}s  willing  to  undertake  rail- 
road shop  work  at  the  railroad  costs  for  material  and  lahor.  as  it 
can  generally  save  ahout  50%  on  material  and  50%  on  lahor.  In 
a  specific  instance  a  large  cast  iron  cylinder  bushing  cost  in  labor 
and  material  in  the  railroad  shop  over  $90,  cost  the  commercial 
shop  less  than  $30. 

Discipline  is  a  principle,  not  a  method.  Disciplinarian  is  not 
synonomous  with  Martinet.  Discipline  does  not  mean  severity, 
harshness,  arbitrariness.  It  is  but  another  name  for  order,  for 
responsibility,  for  justice. 

The  Emerson  efficiency  reward  differs  from  other  bonus, 
premium  or  piece  rate  payments  in  one  or  more  of  the  following 
])articulars : 

(  I )  The  worker,  under  all  circumstances,  receives  full  wages 
per  hour  employed. 

(2)  It  pays  the  worker  at  full  rate  for  all  the  time  he  saves 
above  90%  of  standard. 

(3)  In  addition,  his  wages  per  hour  are  increased  20% 
whenever  he  attains  100%  average  efficiency. 

(  4)  An  efficiency  reward  begins  at  one-half  more  than  stand- 
ard time. 

(5)  Efficiency  depends  on  the  average  of  all  his  work,  not 
on  any  particular  piece  or  day. 

Attainment  of  high  efficiency  depends  mcire  on  standardized 
conditions  than  it  does  on  excessive  individual  effort.  This  ap- 
plies to  machines  as  well  as  to  men. 

COMl'ARISOX   01^   TAXICAB  OPKR.\TlONS. 

Xezi'  York  London 

Street  paving Poor  \'ery  good 

Cab  stands   Few  Many 

First  cost  of  cab $2,700  $1 ,200 

New  York  cab  has  to  be  heavier  to  stand 
the  bad  paving. 

Life  of  cab,  in  miles 40,000  140,000 

Revetiue  miles  per  day 35  100 
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IJecalise  the  cabs  are  lighter  in  London,  cost  of  cab  and  tire 
maintenance  are  less,  gasolene  costs  less  per  mile,  the  chafifeiir 
receives  three  times  as  many  ti])s,  everybody  is  better  off,  all  be- 
cause the  street  paving,  a  condition,  is  of  higher  standard. 

The  fair  deal  requires  that  standards  of  operation  shall  be 
changed  to  meet  general  and  special  conditions.  This  is  never 
difificult  if  the  "fair  deal"  is  the  reason  for  the  change. 

Our  system  of  record  shows  automatically  those  schedules 
that  are  too  high  and  those  that  are  too  low  and  these  can  always 
be  corrected  without  lessening  the  efficiency  of  any  worker. 

If  through  accidental  causes  a  schedule  ])rovcs  too  liard.  a 
temporarv  schedule  takes  its  place.  I  have  changed  a  three-hour 
schedule  to  a  temporarv  schedule  of  20  hours  when  the  steel  cast- 
ings were  abnormallv  hard.  ( ^wing  to  the  outcry  of  the  man  who 
could  not  come  up  to  the  regular  schedule,  the  foreman  took  it 
up,  the  superintendent  took  it  ujx  the  purchasing  agent  took  it  up 
and  the  shop  received  thereafter  normal  castings.  This  illustrates 
tlie  way  a  shop  ought  to  run: 

A  finished  casting  is  wanted  by  a  locomotive. 

The  machine  is  there  to  finish  the  casting. 

The  machinist  is  there  to  serve  the  machine. 

The  foreman  is  there  to  serve  the  machinist. 

The  superintendent  is  there  to  serve  the  foreman. 

The  purchasing  agent  is  there  to  serve  the  superintendent. 

The  supply  plant  is  there  to  serve  the  purchasing  agent. 

\'ery  often  the  fiow  is  in  the  opposite  direction.  Suppl\ 
houses  sell  to  railroads  what  is  not  reallx'  needed  and  the  long- 
sufifering  locomotive  has  to  takc^  the  fol  de  rol  and  stand  its  useless 
cost  as  part  of  the  maintenance  cost  per  mile. 

In  efficiency  work  no  time  credit  is  given  for  defective 
work.  If  a  worker  takes  five  hours  for  a  six-hour  job  and  then 
has  to  take  four  more  hours  correcting  bad  work,  his  efficiency 
is  not  120%  but  only  67%.  His  foreman  loses  out  also.  Inspec- 
tors are  bonused  on  the  fiaws  they  find,  not  on  the  work  they 
pass.  Fitters  arc  often  bonused  on  the  output  of  the  men  who 
follow  them,  riveters  for  example. 

Efficiency  does  not  always  mean  a  greater  output  or  a  lower 
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Cf)st.      It  nvd\  mean  l)cttcr  ([ualit}.   fewer  mistakes  or  the  attain- 
ment of  anv  standard. 

MR.  STARK:  Referring  to  the  wisdom  and  efficienc\'  in 
the  manai^'ement  of  that  manufacturinj;-  concern  in  Xew  Jui_<;-huid 
that  weathered  the  panic  so  snccessfuHy.  stippose  aU  of  the  man- 
nfacturins:^-  plants  in  the  same  hne  had  a  similar  ]K)lic\'  and  were 
e(iuall\-  ec[ui]^])e(l  and  had  followed  the  same  course  as  the  com- 
pany referred  to,  would  the_\'  not  he  in  the  same  position  as  the 
employers  tfiday  who  are  offerinj.;'  special  inducements  to  attract 
men?  Would  there  not  he  the  same  competition  in  disposing  of 
the  ]ir(Mluct  or  securing'  efficient  lahor.  as  is  the  case  todav? 

MR.  EMERSOX  :  T  hoped  \-ou  would  ask  this  question.  If 
all  manufacturers  were  wise  enough  to  run  their  husiness  as  that 
plant  was  run  we  would  ha\-e  so  wise  a  government  that  we  would, 
never  have  a  i^anic. 

Covernment  efficiency  is  the  wickedest  inefficiency  I  know. 
It  i)ro(luces  more  wides])read  misery,  yet  is  whollv  unnecessarv. 
The  proper  relation  of  the  Individual,  of  the  C<irporation  and  oi- 
the  State  to  humanit\-  are  perfectl}-  plain.  The  individual  corre- 
sponds to  the  day.  the  cor])oration  to  the  month  and  the  state  to. 
the  year. 

It  is  hecause  the  individual  must  s])end  today  what  he  earned 
yesterday  that  it  is  necessary  to  have  cor])orations  which  can  wait 
months  or.  even  years  for  retttrns.  It  is  because  the  corporation 
can  last  without  earnings  at  most  only  a  few  years  that  we  need 
a  state  which  lasts  forever,  that  can  Inuld  a  Panama  Canal  to 
cost  $500,000,000.  ■ 

W'hv  should  the  Government  not  imdertake  these  great  works 
of  secular  improvement  for  which  there  is  no  immediate  or  urgent" 
need,  in  time  of  depression,  instead  of  stimidating  the  boom?- 
W'hv  is  it  not  the  chief  duty  of  the  Government  to  temper  the 
wind  to  the  shorn  lamb,  to  act  as  a  ]:ir(iductive  balance  wheel  in 
human  afifairs,  and  use  its  own  great  power  to  standardize  pro- 
duction, cost  of  material,  wages  and  interest  rates? 

'One  other  criticism  of  a  ])ersonal  nature  has  been  made  by  a 
noted  L'nion  Labor  official. 

Kfificiency.  has  been  denounced  as  if  its  principles  were  my 
private  property.      Efficiency  principles  are  not   now   and   never 
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can  be  on  the  defensive,  because  principles  are  universal  and 
eternal. 

I  have  never  had  any  quarrel  with  I'nionism.  I  have  had 
close  friends  among  Union  leaders,  and  a  great  mistake  is  being 
made  when  they  array  the  principle  of  Unionism  against  the  prin- 
ciple of  efficiency.    The  issue  is  of  their  seeking,  not  mine. 

Private  property  is  a  principle,  yet  in  case  of  disaster  at  sea 
it  is  set  aside  for  another  and  temporarily  more  important  prin- 
ciple and  private  right  in  property  ceases  to  exist. 

To  make  profits  for  their  shareholders  is  a  greater  obligation 
for  the  officials  of  a  corporation  than  to  run  an  efficient  but  less 
profitable  business. 

Efficiency  principles  were  not  tried  and  found  wanting  as 
to  efficiencv  in  the  shops  of  the  American  Locomotive  Company. 
The  principles  accomplished  exactly  what  they  were  expected  to 
accomplish,  and  the  more  successful  they  were  the  more  inexpe- 
dient they  became,  because,  owing  to  railroad  shortsightedness 
shop  efficiency  is  not  the  principle  through  which  locomotive 
builders  can  make  the  largest  profit. 

Because  railroads  have  no  maintenance  and  repair  account- 
ing worthy  of  the  name,  because  they  do  not  know  about  over- 
head expenses  and  the  legitimate  profit  necessary  for  manufac- 
turing concerns,  because  railroads  consent,  nay.  insist  on  paying 
for  the  chaff  as  well  as  for  the  wheat,  on  paying  for  time  wasted 
as  well  as  for  time  worked,  because  railroads  insist  on  deluding 
themselves  that  a  io%  profit  at  low  efficiency  is  a  better  contract 
than  a  higher  profit  at  high  efficiency,  because  railroads  do  not 
know  how  to  insist  on  accurate  shop  accounting,  it  has  proved  in- 
expedient, would,  in  fact,  be  disastrous  for  the  locomotive  plants 
to  eliminate  wastes  of  both  material,  labor  and  factor  that,  with  a 
profit  added,  are  marketable  for  good  hard  cash.  It  is  because  it 
has  been  forced  on  them  to  market  not  only  value  but  also  waste, 
that  the  control  of  operation  of  the  shops  of  the  American  Loco- 
motive Company  has  been  logically  transferred  from  one  of  the 
most  efficient  shop  operators  in  the  world  to  the  Vice-President 
in  charge  of  the  sales,  who  knows  how  to  market  what  the  shops 
produce,  namely,  wastes  and  value. 

As  the  American  Locomotive  Company  has  not  made  public 
its  efficiencv  records,  it  would  be  a  breach  of  confidence  for  me 
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to  do  so,  although  I  have  them  in  my  possession.  It  is  sufficient 
to  say  that  the  efficiency  principles  installed  by  the  A'ice-President. 
Mr.  D.  Van  Alstyne 

( 1 )  Eliminated  wastes. 

(2)  Reduced  costs. 

(3)  Raised  pay  of  workers. 

(4)  Expedited  deliveries. 

(5)  Improved  quality. 

( 6 )  Increased  output. 

It  is  because  these  vicious  contracts  make  a  dav's  work,  ir- 
respective of  ecjuivalent,  the  basis  of  charges ;  it  is  because  cer- 
tain unions  demand  a  flat  day's  pay  for  their  members  irrespec- 
tive of  equivalent  that  a  leader  in  unionism  appears  here  tonight 
as  the  champion  of  the  American  Locomotive  builders  in  their.  I 
believe  reluctant,  disavowal  of  efficiency. 

I  am  friendly  to  all  of  them.  I  can  see  just  as  plainly  as 
they  do  that  if  you  can  market  chaff  at  the  price  of  wheat  you 
don't  want  to  buy  or  use  a  winnowing  fan.  My  address  is  on  the 
subject  of  railroad  wastes,  not  on  unionism  or  manufacturers* 
sales.  Tonight  I  am  calling  attention  to  the  fact  that  the  rail- 
roads are  buying  chafif  at  the  price  of  wheat  and  I  call  this  a  pre- 
ventable waste. 

It  is  the  first  duty  of  the  officials  of  the  great  k^omotive 
building  plants  to  adopt  sale  policies  which  will  earn  most  profits 
for  their  companies,  profits  badly  needed  after  two  years  of  se- 
vere depression. 

From  an  efficiency  point  of  view  we  all  know  that  the  objec- 
tion to  paying  by  the  day  is  that  the  worker  puts  all  the  time  he 
can  on  the  job.  He  not  only  takes  his  own  work  easier,  but  more 
men  have  to  be  employed  to  accomplish  the  same  result,  and  this 
helps  out  his  brothers,  his  cousins  and  his  uncles. 

If  I  have  a  lawn  to  be  mowed,  a  ditch  to  be  dug.  I  am  a  fool 
to  put  it  out  on  day's  work,  as  this  is  to  oflFer  an  incentive  to  loaf 
on  the  job  with  a  sickle,  instead  of  hustling  over  it  with  a  horse 
mower.  I  call  myself  a  fool  for  entering  into  this  kind  of  a  con- 
tract. What  shall  I  call  the  railroads  who  purchase  their  labor 
and  equipment  on  the  basis  of  days  worked? 
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When  contracts  are  insisted  on,  under  which  inefficiency  in- 
creases profits,  and  efficiency  lessens  them,  it  is  folly  to  try  to 
increase  efficiency  or  to  reduce  inefficienc\'.  If  the  railroads  ac- 
cept vague  records  of  costs  which  no  one  can  verify,  it  is  folly 
to  have  accurate  records  by  which  every  ten  cents  wasted  can  be 
traced. 

Some  railroads  make  their  equipment  and  rei)air  contracts  on 
the  basis  of  Labor.  Factor,  Material,  Profit.  In  these  contracts 
no  mention  is  made  of  efficiency.    • 

Labor  is  the  work  that  can  l)e  directly  charged  to  a  contract. 
Factor,  burden,  overhead,  surcharge,  or  whatever  it  may  be  called, 
covers  the  charges  for  power,  rent,  maintenance  and  supervision 
which  cannot  be  specificalh'  charged  to  each  contract.  Factor  is 
usually  charged  as  a  per  cent  ()u  direct  labor  charges.  In  some 
contracts  the  word  "labor"  includes  the  added  percentage  for 
factor. 

I  have  seen  man\-  of  these  contracts,  but  not  one  in  which 
labor  is  clearl\'  defined.  I  have  seen  a  shop  sweeper's  time  charged 
up  to  the  locomotives  around  which  he  swei)t,  and  a  foreman's 
time  similarly  distributed.  A  large  i)art  of  the  factor  items  can, 
b\'  a  stretch  of  practice,  be  charged  as  direct  labor.  Let  us  as- 
sume that  a  railroad  has  entered  into  a  C(intract  to  pay  for  its  re- 
])airs  on  the  basis  of  • .. 

(  I  )  Wages  paid. 

(2)  Sevent}'  per  cent  general  factor. 

(3)  Materials  and       '        ■  ' 

(4)  Ten  per  cent  profit. 

( )ne  of  the  operations  to  l)e  ]ia'u\  for  ma\'  l)e  the  turning  u]) 
of  a  ])air  of  tires. 

In  the  (lay  Avork,  da}'  charge  shop,  the  work  can  be  given  to 
a  full  machinist  i^aid  $0.30  an  hour,  with  a  hel])cr  assigned  at 
So. 20  an  hour.  The  tires  are  put  into  an  old  lathe  and  the  nia- 
chinist  and  lathe  combine  to  make  the  job  last  20  hours.  The  fa- 
cilities are  so  ])()or  that  it  takes  part  of  the  time  of  six  other  men- 
to  put  the  wheels  in  and  out,  and  the  foreman  gives  in  addition 
one-tentli  of  his  time  to  supervision,  or  he  says  he  does.  On  the 
other  hand,  in  a  shop  run  on  efficiency  principles,  including  ef-- 
ficiencv  accounting,  exactlv  the^  same  job  can  be  given  to  a  hancl\- 
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mnn,  using  a  modern  tire  lathe,  with  the  work  standardized  at 
two  hours  from  floor  to  floor,  no  helpers  being  required. 

If  two  hours  is  ioo%  efficiency,  then  20  hours  is  10%  ef- 
ficiency. Both  these  records  are  from  my  actual  experience  in 
western  shops : 

Efficiency  100%  10  7© 

Wages  of  handy  man  per  hour $0-25 

Efficiency  reward  20%    0.05 

Total  wages  per  hour $0.30 

Wages  of  machinist $0.30 

Wages  of  helper 0.20 

Distributed    wages    of    foreman    and    other 

helpers    0.16 

Total  labor  cost  per  hour $0.30  $0.66 

Specific  factor  for  this  operation o.6o 

General  factor  of  plant  without  reference  to 

operation  ^o^    0.46 

Total  hourly  shop  cost $0.90  $1.12 

Let  us  assume  that  a  contract  is  on  the  basis  of  labor  70% 
factor  and  10%  profits,  what  would  happen  to  the  efficiency  ope- 
ration. 

Time.  2  hours  20  hours 

Wages  per  hour $0.30  $0.66 

Factor  per  hour  70% 0.21  0.46 

Total  hourly  charge $0.51  $1.12 

Cost  of  job ...   $1 .02  $22.40 

Profit  10%   o.io  2.24 

Amount  charged  railroad $1.12  $24.64 

Under  the  labor,  factor  and  profit  contract  I  am  tied  down  to 
a  charge  of  $1.12  in  the  efficiency  shop,  although  the  real  factor 
may  be  much  higher  than  70^,  but  in  the  inefficient  shop  I  can 
charge  $24.64  for  the  same  work. 
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I  have  seen  charges  as  rank  as  these  in  locomo'ive  repair 
wcrk. 

Assrme,  however,  a  more  normal  and  usual  condition.  , 

COST  OF  EXACTLY  SAME  LOCOMOTIVE. 

Efficiency  of  Shop.                                   loo^o  60% 

Labor  cost   $   i,8oo  $  3,000 

Factor  70%    1,260  2,100 

^.laterial 9,000  10,000 

Total  cost  $12,050  $15,100 

Fair  profit    1.510  1.510 

Selling  price    $13,570  $16,610 

Excess  charge   3.040 


$16,610 

In  order  that  the  building  company  may  make  its  legitimate 
profit  of  $1,510  on  the  10%  profit  contract,  it  has  to  decrease  its 
own  efficiency  and  make  the  railroad  pay  $3,040  too  much. 

It  would  be  much  better  for  the  railroad  to  pay  20%  profit 
on  standardized  efficiency  and  standardized  accounting  than  to 
pay  10%  on  low  efficiency  and  unstandardized  accounting. 

Competition  is  not  the  remedy.  There  are  only  6,000  loco- 
motives required  annually  in  the  United  States.  The  two  big 
companies  will  divide  the  business  and  they  will  maintain  about 
the  same  efficiency,  no  higher  than  the  railroads  demand. 

It  is  violating  no  confidence  to  say  that  under  efficiency  prin- 
ciples as  installed  by  Air.  D.  A'an  Alstyne  in  the  shops  of  the 
American  Locomotive  Company,  labor  and  factor  costs  decreased. 
Since  this  company  has  been  forced  to  abandon  these  principles 
in  favor  of  sale  and  profit  principles,  costs  have  increased.  Who 
pays  the  increase?  I  do  not  blame  the  American  Locomotive 
Company  nor  am  I  worried  about  the  value  of  efficiency  princi- 
ples. I  simply  marvel  that  the  railroads  are  willing  to  stand  the 
wastes  and  to  pay  for  them. 

In  the  last  10  years  the  principles  of  shop  management,  of 
shop  accounting  and  of  shop  efficiency  have  been  developed  so  as 
to  permit   absolutely  accurate  and  predetermined  statements  of 
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cost  on  the  basis  of  definite  efficiencies  and  relial)!e  specific   fac- 
tors. 

Contracts  on  these  lines  are  fairer  to  both  luiilder  and  pur- 
chaser and  would  ultimately  reduce  costs,  yet  add  to  profits,  the 
g"ain  to  both  coming-  from  the  elimination  of  needless  wastes. 

MR.  S.  C.  AIASOX:  1  think  this  meeting  will  go  down  to 
history  in  the  annals  of  the  Railwa}-  Club  of  Pittsburgh  as  one 
of  the  most  interesting  meetings  we  have  ever  held.  The  discus- 
sion that  has  been  provoked  here  tonight  has  been  most  interest- 
ing. I  think  we  owe  a  vote  of  thanks  to  Mr.  Emerson  for  his 
paper  and  I  move  you  that  a  vote  of  thanks  of  the  Club  be  ex- 
tended to  Mr.  Emerson. 

The  motion  was  duly  seconded  and  carried  bv  unanimous 
vote. 

OX  MOTION.  Adjourned. 


3lu  iH^mortam. 

E.  J.  RANDALL 


WHEREAS,  A  beloved  member  of  the  Railway  Club 
of  Pittsburi^h.  Mr.  E.  J.  Randall,  Engineer  Maiii- 
feiiaiiee  of  J I 'ay.  of  the  riiioii  Railroad,  Jias  bee>i 
ealled  from  our  midst  to  the  higher  life  aboi'e ; 
therefore,  be  it 

RESOEJ'ED,  That  the  Railu'ay  Club  of  Pittsburgh 
has  lost  a  'ealuable  member,  i^'hose  plaee  eaiiuot 
be  filled. 

'Chat  his  family  has  lost  a  kind  and  loz'ing  husband: 
his  eonifajiy  the  seri'iees  of  a  skilled  and  devoted 
officer,  and  the  eommuiiify  au  able,  high  minded 
and  influeutial  eiti.::en. 

"His  life  zeas  gentle,  and  the  elements  so  mi.ved  in 
him  that  nature  might  stand  uf>  and  sax  to  all  the 
zeorld,  'This  zeas  a  man!'" 

RESOECED.  'Chat  these  resolutions  be  spread  upon 
the  minutes  of  this  Club,  and  an  engrossed  copy 

be  presented  to  his  family. 

ALu)  that  they  be  published  in  the  Official  Proceedings 
of  this  Club  and  that  copies  be  furnished  to  the 
daily  papers  and  railzeay  journals. 

F.    R.    McFlCATTKRS. 

Ednnix   F.  Wkxdt, 
R.  A.  Clark, 

Committee. 


ESTABLISHED 
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EDWARD  KERR.  President 
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him  km  and  in  Journal  Oeariiifs  i  ]0\\) 

Sole  Manufacturers  of  CORINTHIAN  BRONZE  for  Driving  and  Rod  Brasses. 
High  Grade  Babbitt  Metals.       Daily  Capacity  50,000  Lbs. 

Office  and  Works,  Thirty-first    Street   and    Penn    Avenue. 

THE  JANNEY  "X"  COUPLER 

The  latest  development  of  the 

M.  C.  B.  Coupler 

Has 

"Lock- 

to- 

the- 

Lock", 

"Lock  Set"  and  "Knuckle-Opener" 
JANNEY    SIMPLICITY. 

MANUFACTURED  ONLY  BY 

THE  McCONWAY  &  TORLEY  COMPANY 

PITTSBURGH,  PA. 


Most  extensive  service 
has  demonstrated 
the  efficiency  and 
safety  of  the 

PiNTSCH    SySTEM 

under  all   condi- 
tions oF  service 


">r= 


m^m^ 


'mmmr'' 


Latest  Mantle  Lamp  Type  N'jsoo 

'Hourly  Consumption  2.12  Cubic  Ft' 
"Gandle  Power  99,5" 
J.G.Denton   Professor 
Engineering  Practice, 
Stevens  Institute,  Hoboken.R J. 
COST  KPER  HOUR. 
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LATROBE    STEEL  AND  COUPLER  COMPANY'S 

Melrose  Park  Plant 

HAS  BEEN  SOLD  TO 

THE  NATIONAL  MALLEABLE 
CASTINGS   COMPANY 

Sharon,  Tower,  Climax,  Latrobe,_Melrose  and_Chicago  Steel  Couplers 


THE  FOREST  CITY  PAINT  &  VARNISH  CO. 

CLEVELAND.    OHIO 

Specialists    in 

Railroad  Paints  and  Varnishes 


RAILWAY    STEEL-SPRING    COMPANY, 

Springs, 

Latrobe  Tires, 

Steel  Ti  red  Wheels. 

GENERAL  OFFICE.  71  BROADWAY.  NEW  YORK. 

BRAhCH  OFFICESt-CHICAOO,  ST.    LOUIS,    ST.    PAUL,    WASHINGTON.  D.  C. 


Damascus  Brake  Beam  Co.. 

...Manufacturers  of... 

"Damascus  and  Waycon"  Beams. 

General  Offices,  Eastern  Factory,  Western  Factory, 

CLEVELAND,  OHIO.       SHARON,  PA.       EAST  ST.  LOUIS,  ILL. 

Peerless  Rubber  manufacturing  £o. 


Fine  Mechanical  Rubber  Goods  for  Railroad  Equipment  '^y'"'^" 


New  York. 


Rust  Proof  Steel  Hose  Clamper 

For  Air  Brake,  Steam  Heating  and  Tank  Hose 

J.  R.  CLANCY,  MFR.,  Syracuse,  N.  Y. 

MAIN  BELTING  Co.,  Sales  Agt. 

33  Terminal  Way,    Pittsburgh,  Pa. 

6^°  Send  for  Blue  Prints  and  Samples.  lltll  I'lKiue  683  HemlOLk 


This  Space  Tor  Sale 


STANDARD  STEEL  CAR  COMPANY 


(  General  Offices :  Frick  BIdg.,  PITTSBURG,  PA.  (  BUTLER,  PA 


OFFICES-^  NEW  YORK:     170  Broadway 
(CMICAOO:     Fisfier  Building 


WORKS     NEW  CASTLE.  PA. 
I  HAMMOND,  IND. 


STEEL   AND    COMPOSITE 

FREIGHT  CARS 

For  all  Classes  of  Service,  from  our  Standard  Designs, 
or  according  to  Specifications  of  Purchasers. 

Steel  Car  Underframes 

TRUCKS.  BOLSTERS,  BRAKE  BEAMS,  ETC. 

Capacity  50,000  Cars  per  Annum     StId 


THE 
BUTLER 

FRICTION 
GEAR. 

Piper  Patents 


DRAWBAR  AnACHMENTS 


RELIABLE 

TANDEM 
SPRING    GEARS. 

6',  x8.  or  8x8  Sprin{(s 

Perfect  Spring'  Protection. 

No  Strain  on  Yoke  Rivets 

Except  in  Pulling. 


THE  BUTLER  DRAWBAR  ATTACHMENT  COMPANY 


Send    fob    Catalog. 


CLEVELAND,    OHIO 


Xlie    Standard    Coupler    Conapany 

announces  the  removal  of  its  New  York  office  from  1 60  Broad- 
way to  the  sixteenth  floor  of  the  United  States  Express  Build- 
ing, No.  2  Rector  Street  (rear  Trinity  Church.) 

The  Chicago  office  has  been  removed  from  the  Monadnock 
Block  to  Room  1207  Fisher  Building. 

The  STANDARD  STEEL  PLATFORM 

is  now  in  use  by  226  companies. 

The  SESSIONS-STANDARD  FRICTION   DRAFT  GEAR 

is  now  in  use  by  117  companies. 

Both     made    fc>y    Standard    Cloupler   CZompany. 


This  Space  For  Sale 


Union  Steel  Casting  Company, 

PITTSBURG,  PA. 

Steel  Cast  Locomotive  Frames,  Driving 

Wheel  Centers,  and  Miscellaneous 

Locomotive  Castings. 

Vanadium  Steel  Castings  a  Specialty 


WARD  EqUIPMENT  CO. 

Heating  Apparatus  for  Railway 
Cars  and  Locomotives 

139  Cedar  Street,    New  York 
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Carnegie  Library, 
f  Ittsbui^,  Pa. 


SUYDAIH'S  ProtccUvc  PAINTS 

for  fwiit  (ars  •!  M 


MANUFACTURED   BY" 


M.  B.  SUYDAM  COMPANY, 

OFFICE  AND  WORKS.  61ST    AND  BUTLER  STS., 

BELL -PHONe.  343  FisK.  PITTSBURGH,  Pa. 


This  space  Tor  Sale 


Pittsburgh 

Equipment 

Company 

1208  House  Building 
Pittsburgh,  Pa. 


Cast  Steel 
Railway 
Equipment 
for  Cars:— 
made  in 
Pittsburgh 


LINO  CEMENT  METAL  PAINTS 

A  pure  Portland  cement  ground  in  oil. 

Let  us  show  you  proofs  that  it  is  unaffected  by  strong  acid, 

brine,  heat,  salt  air.  moisture,  etc. 

THE  LINO  PAINT  COMPANY 

===  COLLIN  WOOD,  OHlOb 


BRADY  BRASS  CO. 

CYPRUS  BRONZE   FOR   LOCOMOTIVE   and    CAR    BEARING    USE 

ENGINE  CASTINGS  BABBITT  METALS 

JOURNAL  BEARINGS       MOTOR  BEARINGS 

General  Office  and  Works,    200-214  Tenth  Street,  Jersey  City,  N.  J. 
DANIEL  M.  BRADY,  President 

GUILFORD  S.  WOOD 

Railway  Necessities 

GREAT  NORTHERN  BUILDING 
CHICAGO 


MECHANICAL  RUBBER  GOODS 

ROME  COPPER  FERRULES 

P.  &  W.  PRESERVATIVE 

ROLLED  STEEL  TIE  PLATES 

CAR  VESTIBULE  DIAPHRAGV.S 

INLAIO  LINOLEUM,    COCOA  MATTING,   CARPETS 

CAR  TRIMMINGS,    PLUVIUSIN   ROPE 

WOOD'S  NIPPLE  END  AIR  BROKE 

HOSE  PROTECTOR 


WESTERN  RAILWAY  EQUIP.  CO., 

ST.  LOUIS,  MO. 

Wsstern   Brake  Jaws  Linstrom  Syphon 

Angle  Cock  Holders  Sill  Pockets 

Acme  Pipe  Clamps  Hoerr  Car  Doors 

Automatic  Brake  Slack  Adjusters 

TURNBUCKLES 


Car 


Forgings 


CLEVELAND  CITY  FORGE  AND  IRON  CO.,  CLEVELAND,  OHIO 

DID  YOU  RECEIVE  ONE  OF  OUR  NEW  CATALOGUES  ?  IF  YOU 
BUY  FORCINGS,  BOLTS,  NUTS  OR  RIVETS 

-VOU    INlEED    IT ^ 


STEEL  CAR  FORGE  COMPANY 

Please  Address  Department  D.  PITTSBURGH,    PA. 

PAGE  S^  FENCE  CO. 

MAKE  A  SPECIALTY  OF 

HIGH  CARBON  STEEL  RODS,  WIRE, 
FENCING,  REINFORCING  FABRIC. 


ESTABLISHED    1884 


SIPE^S  JAPAN  OIL 

IS  SUPERIOR  TO  LINSEED  OIL  AND  DRYERS 

FOR    ALL    KINDS    OF    PAINTING 

IN  DAILY  USE  BY  ALL  THE  LEADING  RAILROADS  IN  THE  UNITED  STATES 
— MANUFACTURED     ONLY    BY 


CHICAGO.  ILL  JAMES  B.  SIPE  &,  CO.  allebheny.  pa. 


This  Space  For  Sale 
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I    Pittsburgh  Testing  Laboratory, 

Pittsburgh,  Pa. 

INSPECTION  of  Bridges,  Buildings,  Locomotives, Cars,  Boilers, 

Pumps,  Rails,  Cast  Iron  and  Steel  Riveted  Pipe,  Etc., 

at  the  Mills,  Foundries,  and  Structural  Shops. 
CHEMICAL  ANALYSES  of  Ores,  Water,  Coal,  Coke,  Steel, 

Cement,  Foods,  Investigations. 
CEMENT  TESTING   Complete  Facilities  at    Pittsburgh,  Pa., 

Easton,  Pa.,  Cincinnati,  O.,  Birmingham,  Ala. 
MINING  ENGINEERING  Examinations  and  Reports. 

Chemical  and  Physical  Laboratories  at  Pittsburgh,  Pa. 

Power  Plant   Testing. 

Reports  and  Consultation. 


NEW  YORK,    1  Liberty  St.  PHILADELPHIA.  Crozer  Building. 

RICHMOND.  VA.,  Mutual  Building.  CLEVELAND.  O..  Chamber  of  Com. 
CINCINNATL  0  .  Bell  Block.  ST.  LOUIS.  Mo.,  Chemical  Building. 

BUFFALO.  N.Y-.Chapin  Building.  SAN  FRANCISCO.  Howard  Street. 
MILWAUKEE,  373  Prospect  Ave.  EASTON,  Pa..  First  National  Bank. 
CHICAGO.  Monadnock  Block.  NEW  ORLEANS,  Wells  Fargo  Bldg.       -f 

BIRMINGHAM.  Ala..  Woodward  Building.  f 
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Testimony  From  the 
Actual  Users 


(7") 


C  Frdin  time  to  time  wc  li;i\-c  i)ul)lishe(l  statements  re.L^ardiiig 
merits  of  the  "MODERX  BOILER  TUBE,"  i.  e.,  the  steel 
tube, 

C  In  the  last  analysis,  the  success  of  any  article  must  depend 
upiin  its  own  specific  merits  as  evidenced  by  the  experience 
of  actual  users. 

d  At  the  1909  Convention  of  the  International  ]\Iaster  Boiler 
Makers'  Association,  held  in  Louisville,  Ky.,  there  was  a  dis- 
cussion of  the  report  of  the  Committee  on  Boiler  Flues,  and 
we  quote  from  the  published  proceedings  the  remarks  of  a 
representative  of  an  Eastern  Railroad: 

"In  the  last  eight  years  we  have  bought  nothing  but  steel 
tubes.  We  haul  the  biggest  tonnage  in  the  United  States  for  a 
small  road.  We  have  engines  carrying  125  pounds  pressure  that 
use  steel  tubes.  We  weld  them  on  to  anything  we  have  got. 
We  have  got  any  amount  of  old  iron  tubes  ;  some  of  them  have 
been  welded  fifteen  times,  and  we  have  steel  ends  on  them  to- 
day.     As   a    general    thing   on   the    road   they    use 

nothing  but   steel    tubes   and   they  buy   nothing  else   for   ends   but 
steel." 

C  It  will  be  noted  this  railroad  has  used  tlie  steel  boiler  tube  for 
the  last  eight  years,  and  it  is  by  no  means  an  experiment  with 
this  road,  neither  was  it  adopted  lightly  nor  without  full  con- 
sideration. 

(I  We  formerly  manufactured  both  iron  and  steel  boiler  tubes, 
but  we  were  led  to  believe  by  our  own  experience  (and  the 
experience  of  others  served  to  confirm  this  belief)  that  the 
steel  boiler  tube  was  the  more  economical  tube,  hence  we 
ceased  manufacturing  iron  tubes,  and  are  now  devoting  our 
attention  to  the  making  of  the  "MODERN  BOILER  TUBE," 
i.  e.,  the  steel  tube. 

C   Differing  conditions  of  service  require  dififerent  treatment. 

C  Our  experts  have  solved  many  boiler  tube  problems.  Their 
services  are  free  for  the  asking. 

NATIONAL  TUBE  COMPANY 

General  5ales  Offices:  Frick  Bldg.,  PITTSBURGH,  PA. 

DISTRICT  SALES  OFFICES: 

ATLANTA  PITTSBURGH  NEW  YORK  NEW  ORLEANS 

CHICAGO  PHILADELPHIA  ST.  LOUIS  SAN  FRANCISCO 

DENVER  PORTLAND  SEATTLE  SALT  LAKE  CITY 

Export  Representatives:     U.  S.  STEEL  PRODUCTS  EXPORT 
CO.,  New  York  City. 

*This  is  the  seventh  in  a  series  of  announcements  regarding  "Testimony 
from  the  Actual  Users."  Others  have  appeared  in  previous  issues  and  will  appear 
in  later  issues  of  this  journal. 


Gould  Coupler  Co. 


OFFICES 

341-347  Fifth  Ave.,  New  York 

The  Rookery, 

Chicago 
Depew,  N.  Y. 


WORKS 

Axle  For§:c,  Depew,  N.  Y. 
Malleable  Iron, 

Depew,  N.  Y. 
Cast  Cteel,  Depew,  N.  Y. 


The  Hartman  Ball-bearing   Center  Plate  and  Side  Bearings. 


THIS   SPACE  FOR  SALE. 


rr 


^ 


BALL'S 


OXOLIN 


VARNISH  REMOVER  ...^...... 

THE  IDEAL  PAINT  OIL 


NORWAY 
TURPENTINE 


^ 


Ball  Chemical  Co. 


6%":  V^Jn  B°Jri"ktreet.  ^"»*-  ^Idg..  PITTSBURGH.  PA 


MANNING,  MAXWELL  &  MOORE, 

ROBT.  A.   BOLE,   MANAGER,   PITTSBURGH  BRANCH 

LONG  DISTANCE  TELEPHONE  CALL.     GRANT  67 


Ra».ilway  and  Mewchinists'  Tools  and  Supplies,  Electric 
Traveling  Cranes,  Compressors,  Pneumatic  Hoists,  Rivet- 
ers, and  complete  Machine  Shop  and  Foundry  Equipment. 

NATIONAL  vA/S^^u  COMPANY 

MANUFACTURERS  OF 

STEEL  TIRED  AND  CHILLED  CAST  IRON 

CAR  WHEELS 

GENERAL  OFFICES.  WORKS: 

ROCHESTER,   N.  Y.         PITTSBURGH,    PA 
505    PREBLE   AVE.  SAYRE,   PA.  CLEVELAND,   O 

ALLEGHENY,     PA.  NEW  YORK  CITY,  N.  Y. 

Hmittlon,  master  gar  Builders! 

The  M.  C.  B.  rules  of  interchange  .«.  The  use  of  our  steel  back  shoe 
provide  for  the  use  of  the  steel  \^V/  will  mean  a  saving  in  brake  shoe 
back  brake  shoe  on  your  ^Ak  maintenance,  brake  heads  and 
freight  equipment.  •^*        brake  beams. 

The  steel  back  brake  shoe  is  an  economy  on  all  railway  equipment. 
LET  US  PROVE  IT  TO  YOU. 

AMERICAN  BRAKE  SHOE  &  FOUNDRY  COMPANY, 

The  Steel  Back  Brake  New  York,  N.  Y.,  Mahwah,  N.  J., 

Shoe  Chicago,  III. 

\A/RITE     IROR    S>=iyV\F»LE    OF" 

Stabrite  Front  End  Paint 

Chas.  R.  Long,  Jr.  Company 


INCORPORATED 
MANUFACTURERS  OF 


BRIDGE  PAINTS.  LOUISVILLE,    KY. 


iv 


Nathan  Manufacturing  Co. 

85  -  93  Liberty  Street,  New  York. 
1612  Old  Colony  Building.  Chicago. 

Monitor,  Simplex  and  Nathan  Injectors 
for  Locomotives 


AND 


i  Sight-Feed  Lubricators. 

^,  All  Specially  arranged  for  High-Pressure  Engines.  S 

>  STEAM  FIRE  EXTINGUISHERS  FOR  SWITCHING  AND  YARD  ENGINES,    i 

?  Boiler  Washers,  Boiler  Testers,  Rod  and  Guide  •: 

i  Oil  Cups,  Etc.  :• 

•;  SOLE  AGENCY     FOR  THE ) 

>  Coale    Muffler    €^    Safety    Valve    Co.,   Inc.   < 

PITTSBURGH  COAL  COMPANY 

Producers  of  All  Grades  of 

Steam  Coal 

Railroad  Fuel    a  Specialty 

General  Offices".    232  Fifth  Ave.  PITTS3URGH,  PA. 


LOCOMOTIVE  BLOW-OFF 


DOES  SATISFACTORY  W^ORK 
ON  MANY  ROADS. 

Can  be  worked  from  cab  or 
foot   board  while  running. 


io:mesteap  fj., 


A  catalo|[  or  call  by  Representative 
for  the  askini;.     &     0     &     0     0 


Eomesteafl  Valve  Mfj.  Co., 

Works:  Homesteid,     Pittsburgh,  Pi. 


CROSBY   STEAM   GAGE   &   VALVE   CO. 

Standard  Locomotive  Specialties 

Make  a  PerfeL-t  Equipnu'iit. 

Crosby  Locomotive  Pop  Safety  Valves, 

riain  Ml-  MutTlr 

Crosby  Steam  Pressure  and  Duplex  Gages. 

Crosby  Counter  and  Pressure  Recorders. 

ORIGINAL  Single  Bell  Chime  Whistles. 

Johnstone  Blow-off  Valves. 

CROSBY  STEAM  ENGINE  INDICATOR. 

with  Sargt'iifs  Elot-trieal  Attaehnieiit  U>v  ta 
iiitr  any  iminlier  of  diagrams  siimiitancously 

MAIN  OPFICE-AND  WORKS.  BOSTO>J,  MASS. 

Stores:    'Boston,  New  York,  Chicago  and  London,  England 

SiMiil  l'i)i-  Catalogue  and  Prices. 


This  Space  Tor  Sale 


FRANKLIN  AIR  COMPRESSOR 

Class  C.  S.  C.,with  mechanically 

operated  intake  valves 

AIR  TOOL  SPECIALTIES 

MANUFACTURED    BY 

CHICAGO 

PNEUMATIC 

TOOL  CO. 


FRANKLIN 

AIR  COMPRESSORS 

"LITTLE  GIANT,"  "BOYER"  AND 
KELLER  DRILLS,  DUNTLEY  ELEC- 
TRIC DRILLS,  AND  BOYER  AND 
KELLER  RIVETING  AND  CHIPPING 
HAMMERS. 


LITTLE  GIANT 

DRILLS  ARE  MADE 

IN  13  SIZES 


iS. 


CHICAGO 


NEW  YORK 


No.  2  "Little 

Giant"  Drill  with 

Corliss  Valves 


WRITE  FOR  SPECIAL  CIRCULAR  No.  56 


GOLD  GflR  HEftTING  &  LIGHTING  GO. 


MANUFACTURERS   OF 

ELECTRIC,  STEAM 
AND    HOT   WATER 


Heatii  Apparatis  for  Railway  Cars 


Improved    System    of    Acetylene    Car    Lighting, 

giving  entire  satisfaction  on  a  large  number  of  cars. 

Send  for  circular  of  our  Combination  Pressure  and  Vapor  System  of 

Car   Heating,  which  system  automatically  maintains  about  the  same 

temperature  in  the  car  regardless  of  the  outside  weather  conditions. 

LARGEST   MANUFACTURERS   IN   THE  WORLD 

OF  CAR  HEATING  APPARATUS 

Whitehall  Building  17  Battery  Place  New  York 


H.  H.  Hewitt,  pres.  C.  m.  Hewitt,  Vice  Pres. 

MAGNUS    METAL 

MEETS  ALL  HIGH-GRADE  REQUIREMENTS. 

IT  IS   THE    STANDARD    METAL 

FOR    LOCOMOTIVE   WEARING    PARTS, 

JOURNAL   POP  /   FAST  PASSENGER  CAR  SERVICE. 
BEARINGS  •■""  I   HEAVY  FREIGHT  CAR  SERVICE. 

MAGNUS    METAL    COMPANY 

111    BROADWAY,    NEW  YORK. 


The  expense  and  annoyance  of  painting  will  not  recur 
every  year  or  two  if  you  use 

Dixon's  Silica-Graphite  Paint 

the  ''Proven  Shield  for  Steel  Work."      Durability  records 
in  all  climates;  write  for  a  few. 


JOSEPH  DIXON  CRUCIBLE  CO.,  JERSEY  CITY,  N.  J. 


THE  SHARON  COUPLER 

Also  TOWER,  CLIMAX,  LATROBE,  CHICAGO, 

MELROSE  and  MUNTON  STEEL  COUPLERS 

For  FREIGHT,  PASSENGER  and  LOCOMOTIVE. 

The  National  Malleable  Castings  Co. 

CLEVELAND  CHICAGO  TOLEDO 

INDIANAPOLIS  SHARON  MELROSE  PARK 


\¥estinrhouse 


Weslinghouse  "House  Protecting"  Coupling 

The  "flexible  bead"  permits  the 
disengagement'of  the  couplings, 
when  cars  are  separated,  before 
the  pull  is  sufficient  to  damage 
the  hose 

The  Wcstinghousc  Air  Brake  Co. 

The  Air  Brake  Builders  PITTSBURG.  PA. 


The  Westinghouse 

Single-Phase  Railway  System 

Leads  in  the  Electritication  ^^  Steam  Roads 


Westinghouse  Electrical  Apparatus 

Leads  in  the  Railway,  Power  and  Industrial  Field 
Westinghouse  Electric  &  Manf'g  Co.,        Pittsburg,  Ps 


Westinghouse  Steam  Turbines 

Westinghouse  Gas  Engines 
Westinghouse  Steam   Engines 
The  Roney  Mechanical  Stoker 

The  Westinghouse  Machine  Co.,  Pittsburg,  Pa. 


MALLET  ARTICULATED  COMPOUND  LOCOMOTIVE 
Built  for  New  York  Central  Lines  (Boston  &  Albany) 

Total   Weight   of   engine   in   working   order,   342,000   pounds. 
Weight  on   driving  wheels,  296,500  pounds. 
Diameter    of    driving    wheels.    57   inches. 
Boiler   pressure,   210   pounds. 

Cylinders,   20i    and    3^    x   32  inches. 

Ma.ximuni    tractive    pnwer,  ')(),C)00  pounds. 

AMERICAN    LOCOMOTIVE   COMPANY 

30  CHLKCH   STKEKT,    NEW   YOKK. 


The  Franklin  Mfg.  Co. 

C.  J.  S.  MILLER.  President. 
MANUFACTURERS  OF 

"Reinforcei  Corroptefl  Aslieslos  MUi  and  ^lieatMtf 


No  Paint 
Fireproof 


No  Rust 
Everlasting 


Corrugated  Copper  Case  Hardened  Gaskets  and  Composition  Metallic 
Gaskets,    also  Chapman  Circular  Glass  Cutter,   (Patented). 

Asbestos  "Century"  Sheathing   and    Shingles. 

Wool  Packing  Waste  and  Cotton  Waste  for  Wiping. 

Asbestos  Railway  Supplies 

Train  Pipe  Coverings.         Papers,  Packings,  Etc. 
Perfection  Journal  Box  Packing  (Patented) 

85%  Magnesia  Boiler  Lagging* 

FRANKLIN,    PA. 


NILES  RAILWAY  TOOLS 

Electric 

Traveling 

CRANES 

and 

HOISTS 

STEAM 
HAMMERS 

Hydraulic 
Machinery 

No.  3  Double  Axle  Lathe  using  High-Power  Steel  Tools. 

NILES-BEMENT-POND  CO. 

Trinity    Building  Pittsburg   Office 

111    Broadway,    New  York  Frick   Building 

M.  M.  Cochran,  President.  John  H.  Wurtz,  Secretary  and  Treasurer 

W.  Harry  Brown,  Vice  President. 

WASHINGTON  COAL  &  COKE  CO. 

General  Office  :     Dawson,  Fayette  County,  Pa. 

5,000  Tons  Daily  Capacity.        Individual  Cars. 

YOUGHIOGHENY 
COAL. 

STEAM.        -        GAS.        -        COKING. 


^K 


WASHINGTON 
CONNELLSVILLE  COKE. 

FURNACE.    -    FOUNDRY.    -    CRUSHED. 

Shipments  via  B.  &.  O.  Railroad  and  P.  &.  L.  E. 
Railroad  and  Connections. 

Sales  Office:     PITTSBURG,     PA. 
N.  p.  HYNDMAN,  Sales  Agent.     H.  R.  HYNDMAN.  Ass't  Sales':Agt 


This  Space  For  Sale 


THE  BEST  STAYBOLT 

FOR  LOCOMOTIVE   FIREBOXES 


RAILROADS  ARE  NOW  USING 
THE  TATE  FLEXIBLE  STAYBOLT 

AT  THE   RATE  OF 

1,250,000   A  YEAR 


OUR  SERVICES  ARE  ALWAYS 
AT  YOUR  COMMAND 

FLANNERY  BOLT  COMPANY 

FRICK   BUILDING 

PITTSBURGH,   PENN. 

B.  E.  D.  STAFFORD.   -  GENERAL  MANAGER 


J.  ROGERS  FLANNERY  &  CO. 

SELLING  Agents 

FRICK    BUILDING 
PITTSBURGH.     PENN. 


THE  ASHTON  VALVE  CO 

:...  MAKERS  OF  THE  ... 

HiQiiest  Grade  Muffler  and 
Open  Pop  Safety  Valves, 

Locomotive  Steam  and  Air 
I^J;^^  Pressure  Qa^es. 

271  FRANKLIN  ST.  BOSTON,  MASS. 


HUNT-SPILLER  IRON 

HAS   THE 

STRENGTH  AND  WEARING  QUALITIES 

THAT    ARE   AP.SOEUTELY   NECESSARY    IX 

LOCOMOTIVE  CASTiraOS 

['RICES   MODERATE  RESULTS    GREAT 

Manufactured    Only    By 

Hunt-Spiller  Manfg.  Corporation 

W.    B.   Leach,  Gen'L   Mangr.   &,  Trcas. 


OFFICE    AND    works: 

383   DORCHESTER   AVENUE 
SO.    BOSTON.    MASS. 


J.  G.    PLATT, 
Mechanical  Representative 


Galena = Signal    Oil   Company 

FRANKLIN.  PENNA. 

SOLE   MANUFACTURERS  OFTHE  CELEBRATED 

Galena  Coach,  Engine  and  Car  Oils,  and  Sib- 
ley's Perfection  Valve  and  Signal  Oils. 

Guarantee  cost  per  thousand  miles  for  from  one  to  five 
years  when  the  conditions  warrant  it. 

Maintain  Expert  Department,  which  is  an  organization 
of  skilled  railway  mechanics  of  wide  and  varied  experience. 

Services  of  experts  furnished  free  of  charge  to  patrons 
interested  in  the  economical  use  of  oils. 

Street  Railwa^y  Lubrication  Bi.  Specialty. 


Please  write  to  home  of fice  for  CHARLES    MILLER. 

further  particulars.  PRESIDENT. 


HIGH  GRADE 

Me^lleawble  Cd^stings 

"We    are     prepared    to     supply     you                  • 

promptly  with  RELIABLE  castings  for 

railroad     and     miscellaneous     work." 

FORT  PITT  MALLEABLE  IRON  CO. 

PITTSBURGH.  PA. 
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Union  Spring  &  Manufacturing  Co, 
SPRINGS 

KENSINGTON  JOURNAL  BOXES 

(ALL  STEEL) 

PRESSED  STEEL  JOURNAL  BOX  LIDS 


Lightest  and  Strongest  M.  C.  B. 
Journal  Boxes  Made. 


works: 
NEW   KENSINGTON,    PA.. 

GENERAL   OFFICE: 

FARMERS  BANK  BLDG      PITTSBURCH,  PA. 


NEW  YORK 
CHICAGO 
ST.  LOUIS 


50  Church  St. 
Fisher  Building. 
Missouri  Trust  Building, 


OFFICIAL  PROCEEDINGS 

qf  the 

Railway  Club   of  Pittsburgh. 

ORGANIZED  OCTOBER  l8,   19OI. 


OFFICERS,  1909-1910 

President. 

n.    T.    REDDING, 

Asst.  S.  M.  P.,  P.  &  L.  E.  R.    R.    Co.,    McKees    Rocks,    Pa. 


First  Vice-President. 

F.    R.    McFEATTERS,    Supt.    Union 
R.   R.  Co.,  Port  Perry,  Pa. 


Second  Vice-President. 

WM.     ELMER,    M.     M.,     Penna.     R. 
R.    Co.,    Pittsburgh,    Pa. 


Secretary. 

C.  W.  ALLEMAN,  Chief  Clerk  to 
Supt.  Motive  Power,  P.  &  L.  E. 
R.    R.    Co.,    Pittsburgh,    Pa. 

Treasurer. 
J.  D.   McILWAIN,  Rep.,   Main   Belt- 
ing  Co.,    Pittsburgh,    Pa. 

Executive  Committee. 
L.  H.  TURNER,  S.  M.   P.,  P.  &  L. 
E.   R.   R.  Co.,  Pittsburgh,  Pa. 

F.  H.  STARK,  S.  R.  S.,  Pittsburgh 
Coal  Co.,   Coraopolis,  Pa. 


Finance  Committee. 

D.     C.     NOBLE,     Prest.,     Pittsburgh 
Spring  &  Steel  Co.,  Pittsburgh,   Pa. 

S.    C.   MASON,   Sec'y,   McConway   & 
Torley    Co.,    Pittsburgh,    Pa. 


C.  E.  POSTLETHVVAITE, 
Sales,  Pressed  Steel  Car  Co., 
burgh,    Pa. 

Membership  Committee. 


Mgr. 
Pitts- 


D.  M.  HOWE,  Manager,  Jos.  Di.xon 
Crucible   Co.,   Pittsburgh,   Pa. 

C.  A.  LINDSTROM,  C.  E.,  Pressed 
Steel  Car  Co.,  Pittsburgh,  Pa. 

W.  V.  TURNER,  M,  E.,  Westing- 
house  Air  Brake  Co.,  Wilmerding, 
Pa. 

A.  L.  HUMPHREY,  Gen'l  Mgr., 
Westinghouse  Air  Brake  Co.,  Wil- 
merding,   Pa. 

M.  A.  MALLOY,  M.  M.,  Penna. 
R.    R.    Co.,    Pittsburgh,    Pa. 


Pittsburgh,  Pa.,  March  25.  I9IO. 


Vol.  IX. 

No.  •'.. 


$1.00  Per  Year 
20c  Per  Copy 


Published   monthly,  except  June,  July  and    August,    by    the    Railway    Club    of    Pitts- 
burgh,  C.   W.  Alleman,   Secretary,   General  Offices  P.  &  L.  E.  R.  R.,  Pittsburgh,  Pa. 

Meetings  held  fourth  Friday  each  months  e-xcept  June,  July  and  August. 

PROCEEDINGS  OF  MEETING. 
MARCH  25th.  1910. 

The  meeting  was  called  to  order  at  the  Fort  Pitt  Hotel,  Pitts- 
burgh, Pa.,  at  8  o'clock  P.  M.,  with  President  D.  J.  Redding  in 
the  chair. 
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Proceediners  Rail\va\-  Club  of  Pittsbiireli. 


The   following  gentlemen  registered  : 
MEMBERS. 


Ackenheil,  J.  D. 
Alleman.  C.  A\'. 
Allison,  John 
Amsbary,  D.  H. 
Bailev,  Robert   J. 
Bartli.  J.  A\'. 
Bealor.  B.  G. 
Beltz,  J.  D. 
Bishop,  J.  B. 
Beyer,  Charles  E. 
Brownscombe.  G.  J. 
Chapin,  E.  S. 
Chittenden.  A.  D. 
Conwav,   |.  D. 
Coulter.  A.  F. 
Courson,  C.  L. 
Crouch.  A.  \y. 
Deckman,  E.  J. 
Delaplane.  J.  L. 
Dickinson.  F.  A\\ 
Dobson.  O.  C. 
Dyer.  Joseph 
Falkenstein.  \V.  H. 
Gies,  Geo.  E. 
Gilg.  Henrv  F. 
Good,  H.   t. 
Grififev.  T."W. 
Gulick.  H. 
Haas.  Ben. 
Halliwell.  C.  J. 
Hindman.   S.   ]M. 
Howe.  \\'.  C. 
Hunter,  H.  S. 
Jenney,  Jacob 
Kennedy,   Jas. 
Kinter,  D.'  H. 
Kleine.  R.  L. 
Knight,  E.  A. 


Baldwin,  G.  C. 
Barnes,  P.  H. 
Bufifum,  F.  S. 


Knox.  Wm.  J. 
Koch,  Felix 
Krause.   Jwlins 
Kull.  W.*  A. 
La^Iar.  A. 
Eehr.  H.  \\^ 
Leonard.   Jas.,   ]y. 
Long-.  R.  'M.     ' 
Loudenbeck,  H.  C. 
Lynn,  Samuel 
^klackenzie,  R.  H. 
]\Iatthews.  John  A. 
]\IcFcatters.  F.  R. 
^Iclnturfif,  C.  A. 
:^rcXulty.  F.  M. 
Pitzer.  Edwin  H. 
Porter.  H.  \'. 
Ranch.  T.  T. 
Redding.  D.   T. 
Riddell,  \\\  f. 
Rupp,  R.  D.' 
Russom.  T.  H. 
Rvan.  W.  F. 
Schaffer.  R.  H. 
Shannon.  Chas. 
Sitterlv.  W.  H. 
Slemnier.  W.  M.  " 
Slocum.  R.  L. 
Smith,  D.  W. 
Stark,  F.  H. 
Stewart.  C.  A. 
Stucki.  A. 
Swann.  J.  B. 
Sweelev,  G.  P. 
Swigart,  W.  R. 
Tavlor.  H.  G. 
Warfel.  J.  A. 
A\'arne.   T-  C. 
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Campbell.  Argyle 
Chamberlain,  Harold  B. 
Cooley,  Roswell  P. 
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I'linii,  K.   H.  Kuenzel,  Oscar 

Gabler,  R.  B.  Lauglin,  J.  A. 

llettler,  R.  C.  Alowrv,  R.  B. 

Hoen,  G.  L.  Orr,  A.  M. 

Hogarth,  Wm.  Publes,  W.  L. 

Jones,  J.  G.  Reeve,  F.  J. 

Johnson,  Fred  G.  Smith,  Sion  B. 

"Keller,  W.  L.  Stark,   }.  L. 
Walter,  P.  F. 

The   reading-  of  the   minutes  of  the  last  meeting  was  dis- 
pensed with,  they  being  in  the  hands  of  the  printer. 

The    Secretary   read   the    following   list   of   applications    for 

membership : 

Baker,  B.  R.,  Rep.,  Gulf  Refining  Co.,  Frick  Building,  Pittsburgh, 
Pa.     Proposed  by  H.  G.  Taylor. 

Beatty,  E.  A.,  Foreman,  .American  Locomotive  Co.,  1429  Wood- 
lawn  Ave.,  North  Side,  Pittsburgh,  Pa.  Proposed  by 
B.  L.  Tamkins. 

Borland,  W.  P.,  Asst.  Treas.  and  Asst.  Secy.,  Rodman  Chemical 
Co.,  East  Pittsburgh,  Pa.  Proposed  by  A.  W.  Fuller- 
ton. 

Dean,  A.  E..  Taylor  &  Dean,  Twenty-fifth  St.  and  Penn  Ave., 
Pittsburgh,  Pa.     Proposed  by  Wm.  C.  Shuck. 

Downs,  Joseph  J.,  Train  Dispatcher,  B.  &  O.  R.  R.,  67  Hazel- 
wood  Ave.,  Pittsburgh,  Pa.     Proposed  by  J.  W.  Griffey. 

Harner,  A.  J.,  Traveling  Engineer,  Monon.  Div.,  P.  R.  R.,  West 
Brownsville,  Pa.     Proposed  by  H.  G.  Scheck. 

Kennedy,  P.  S.,  ^Manager,  Jos.  T.  Ryerson  &  Son,  1572  Frick 
Annex,  Pittsburgh,  Pa.    Proposed  by  W^m.  C.  Shuck. 

Lewis.  A.  J.,  Car  Distributer,  Monongahela  R.  R.  Co.,  South 
Brownsville,  Pa.    Proposed  by  W.  B.  Sager. 

McElheny,  \l.  L..  Train  Dispatcher,  B.  &  O.  R.  R.,  427  Hallett 
Place,  Bellevue,  Pa.     Proposed  by  J.  W.  Grififey. 

Radcliflf,  C.  R.,  Traveling  Fireman,  B.  &  O.  R.  R..  214  Tow- 
bridge  St.,  Pittsburgh,  Pa-     Proposed  by  J.  W.  Grififey. 

Robinson,  J.  R.,  .Asst.  to  Alanager,  American  Locomotive  Co... 
1 108  Bidwell  St.,  North  Side,  Pittsburgh,  Pa.  Proposed 
by  B,  L.  Tamkins. 
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Stoddart,  W.  G..  Order  Clerk,  H.  K.  Porter  Co.,  1405  Woodland 
Ave.,  North  Side.  Pittsburgh,  Pa.  Proposed  by  B.  I.. 
Tamkins. 

Tunstall,  Wni.,  Master  Carpenter,  L'nion  R.  R.,  330  East  Elev- 
enth Ave.,  Homestead,  Pa.     Proposed  by  F.  R.  McFeat- 

ters. 

Yohe,  J.  K..  jr..  Night  Chief  Dispatcher,  P,  &  O.  R.  R..  Pitts- 
burgh.  Pa.     Proposed  by  J.  W.  Grififey. 

PRESIDENT:  These  names  will  be  submitted  to  the  Ex- 
ecutive Committee  and  upon  their  approval  the  gentlemen  will 
become  members. 

The  Secretary  announced  the  death  <)f  'M\-.  \\'illiam  \\'.  Col- 
burn,  of  the  L^niversal  Portland  Cement  Company,  as  the  result 
of  an  accident,  whereupon  the  President  appointed  Messrs.  J.  D. 
Conway,  R.  L-  Slocum  and  PL  E.  Swartz  a  committee  to  draft 
suitable  memorial  resolutions. 

PRESIDENT:  If  there  is  no  other  business,  we  will  pro- 
ceed with  the  paper  of  the  evening,  the  Annual  Report  of  the 
Standing  Committtec  on  Revision  of  AT.  C.  B.  Rides  of  Inter- 
change. This  is  the  occasion  when  we  annually  give  everybody 
a  chance  to  work,  and  we  want  each  one  of  you  to  feel  free,  in 
fact,  feel  it  a  duty  to  take  part  in  the  discussion.  If  anyone  has 
anything  to  offer  to  improve  the  Rules  of  Interchange,  now  is  the 
accepted  time  to  bring  it  forward. 

REPORT  OF  STANDING  COMMITTEE  ON   REVISION   OF 
M.  C.  B.  RULES  OF  INTERCHANGE. 

Mr.  President  and  Gentlemen :  The  usual  notice  was  sent 
out  to  the  members  of  the  Railway  Club  of  Pittsburgh  to  for- 
ward to  the  Chairman  of  your  Standing  Committee  on  M.  C.  B. 
Rules  of  Interchange  any  suggestions  for  changes  in  these  rules, 
in  answer  to  which  we  received  one  reply — from  Mr.  E.  J.  Leon- 
ard, of  the  United  Coal  Company — aside  from  the  answers  made 
Ity  the  members  of  the  committee.  All  of  these  suggestions  were 
carefully  considered  and  we  give  below  the  changes  or  additions, 
which  are  unanimously  recommended  by  your  committee. 

Your  committee  very  much  appreciates  the  arrangements 
made  for  their  stay  while  in  Pittsburgh  considering  the  rules  and 
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desire  to  express  their  appreciation  and  thanks  for  the  entertain- 
ment provided  : 

TITLE  PAGE. 

Change  to  read  :  "Governing  the  conchtion  of,  repairs 
to  and  loading  of  freight  cars     *     *     '''." 

This  change  is  suggested  in  order  to  bring  about  uni- 
formity in  loading  on  cars  offered  in  interchange  which  will 
expedite  the  movement  of  cars  through  interchange  points 
and  avoid  present-day  delays  and  resulting  expense  from 
adjusting  loads  on  account  of  not  conforming  to  M.  C.  B. 
Rules  for  Loading.  These  rules  are  now  a  Standard  of 
the  M.  C.  B.  Association  and  are  in  charge  of  a  Standing 
Committee  which  will  insure  the  Loading  Rules  being  kept 
up  to  date,  similarly  to  the  Rules  of  Interchange. 

PAGE  2— Heading  Under  Code  of  Rules. 

Change  to  read  :  "Governing  the  condition  of,  repairs 
to  and  loading  of  freight  cars  for  the  interchange  of  traf- 
fic." 

To  conform  to  change  made  in  title  page. 

PAGE  2 — Preface.     Second  Paragraph. 

Change  to  read  :  "Railroad  Companies  handling  cars 
are  responsible  for  damage  done  to  any  car  by  unfair  usage, 
derailment  or  accident,  or  for  defects  specially  provided  for 
in  the  rnles,  and  for  improper  repairs  made  by  them  ;  also 
for  improper  loading;  and  they  must  make  proper  repairs 
or  adfustnicnt  of  lading  at  their  own  expense,  or  issue  de- 
fect card  covering  such  damage  or  improper  repairs." 

To  conform  to  changes  made  in  title  page  to  include 
loading  of  cars  and  also  to  cover  defects  in  cars  and  trucks 
for  which  the  delivering  company  is  now  held  responsible 
and  which  is  not  covered  in  the  preface. 

PAGE  2— Preface.     Third  Paragraph. 

All  inspection  of  freight  cars  for  interchange  will  be 
made  in  accordance  with  the  following  rules  and  the  M.  C. 
B.  Rnles  for  Loading. 

To  conform  to  change  made  in  title  page. 

RULE  NO.  3. 

Add  after  the  word  "exist"  in  eighth  line  the  following: 
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"And  in  the  case  of  journal  boxes  and  contained  parts  the 
location  on  side  of  car."  Also  at  the  end  of  paragraph  the 
following:  "'Facing  the  'A'  end  of  car  the  journal  box  on 
the  outside  zvheel  to  the  right  shall  he  known  as  A  R  i  and 
the  journal  box  on  the  inside  zvheel  to  the  right  as  A  R  2, 
on  the  left  side  the  journal  box  on  the  outside  zvheel  ai 
A  L  I  and  the  inside  zvheel  as  A  L  2.  In  the  same  manner 
facing  the  'B'  end  of  the  car  the  outside  and  inside  journal 
boxes  on  the  right  side  shall  be  knozvn  as  B  R  i  and  B  R  2, 
respectively,  and  on  the  left  side  as  B  L  i  and  B  L  2." 

This  suggestion  for  modification  in  the  rule  is  in  line 
with  Arbitration  Decision  providing  that  not  more  than  one 
journal  bearing  can  be  charged  applied  to  same  journal  of 
a  car  during  any  one  trip.  While  a  recommendation  of  this 
kind  was  presented  last  year  and  did  not  receive  the  ap- 
proval of  the  Arbitration  Committee  it  is  again  submitted 
for  further  consideration,  inasmuch  as  a  large  number  of 
bills  are  being  returned  and  considerable  correspondence 
entailed  which  could  be  avoided  if  the  location  of  the  jour- 
nal box  and  contained  parts  were  specified  in  the  rules. 

RULE  NO.  4. 

Add  after  "29"  in  last  line  "33." 

To  provide  for  the  delivering  company  responsibility  for 
wrong  air  brake  hose. 

RULE  NO.  7. 

Change  first  paragraph  to  read:  "Shelled  out;  wheels 
with  defective  treads  on  account  of  cracks  or  shelling  out 
spots  2J/2  inches  or  over,  or  so  numerous  as  to  endanger  the 
safety  of  the  wheel." 

To  make  the  wording  of  this  rule  consistent  with  Rule 
19  and  gauge  dimensions.  This  change  would  conform  to 
present  practice. 

RULE  NO.  9. 

Change  to  read  :  "Worn  through  chill :  when  the  worn 
spot  is  2^/^  inches  or  over  in  length.  Care  must  be  taken  to 
distinguish  this  defect  from  flat  spots  caused  by  sliding 
wheels." 
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To  make  wording  consistent  with  gauge  dimensions  and 
conform  to  practice  in  using  gauge. 

RULE  NO.  10. 

Change  to  read:  ^'IVorn  flange,  cast  wheels:  Wheels 
under  cars  of  less  than  80,000  pounds  capacity,  with  flanges 
having  flat  vertical  surfaces  extending  i  inch  or  more  from 
tread,  or  flange  15-16  inch  thick  or  less,  gauged  at  a  point 
^yi  inch  above  tread.  Wheels  under  cars  of  80,000  pounds 
capacity  or  over,  w'ith  flanges  having  flat  vertical  surfaces 
extending  Jx  ineJi  or  more  from  tread,  or  flange  i  inch  thick 
or  less,  gauged  at  a  point  }^  inch  above  tread.  (See  Figs. 
4  and  4-a)." 

Worn  flange,  steel  and  steel  tired  li'heels:  Wheels  with 
flanges  having  flat  vertical  surfaces  extending  i  inch  or 
more  from  tread,  or  flange  15-16  inch  thick  or  less.  (See 
Figs.  4  and  4-a.)"' 

The  above  changes  are  suggested  so  that  the  wording  of 
the  rule  will  be  consistent  with  gauge  dimensions,  and  also 
more  clearlv  define  the  rule  as  it  relates  to  cast  iron  or  steel 
wheels. 

RULE  NO.  11. 

Change  last  line  of  this  rule  to  read  :  ''Standards  of  1907 
and  1909.     (See  Fig.  2-a.)" 

•     Standard    for  wheel    tread    adopted    in    1909    has   been 
added. 

RULE  NO.  12. 

We  should  have  some  suitable  method  or  gauge  to  deter- 
mine when  a  tread  is  worn  sufficiently  to  condemn  the  wheel. 
Our  present  rule  leaves  the  matter  entirely  to  the  judgment 
of  inspectors,  with  the  result  that  in  some  cases  wheels  are 
allowed  to  run  until  they  fail  in  service,  whereas  in  other 
instances  good  wheels  fit  for  further  service  are  being  con- 
demned. We  would  recommend  that  this  C|,uestion  be  re- 
ferred to  the  proper  committee  of  the  Master  Car  Builders' 
Association  wath  instructions  to  present  a  suitable  gauge  for 
this  purpose.  As  a  suggestion  along  these  lines  we  show  a 
cut  of  a  gauge  used  with  good  results  by  one  of  the  trunk 
lines  for  condemning  worn  tread  wheels,  the  following  re- 
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quirement  being  observed  in  connection  with  the  use  of  the 
gauge :  "Tread  w^orn  hollow :  if  hollow  spot  is  J4  inch  or 
more  in  depth,  wheel  is  unsafe  and  must  be  removed." 
After  the  proper  gauge  is  determined  upon  we  would  rec- 
ommend that  Rule  12  be  changed  to  conform  thereto. 


CAUCK  TO  REST  ON  WHEEL  :flT  THESE  TWO  POINTS. 
WHEEL  !S  COWDEMED  WHEN  TREAD  IS  WORN  DOWN  AT  ANY  POINT 
^"  B€LOW  CAUCE.  ^"STEEL. 

RULES  NOS.  18  AND  20. 

Combine  Rule  No.  18  with  Rule  No.  20  and  make  the 
chipped  flange  a  Delivering  Company's  responsibility  in  all 
cases. 

While  this  recommendation  was  presented  last  year  and 
did  not  receive  favorable  consideration,  we  believe  that  at- 
tention should  again  be  directed  to  this  rule  with  a  view  of 
having  chipped  flanges  placed  under  Delivering  Company's 
responsibility  only.  Nearly  all  flanges  that  are  chipped  ex- 
tend past  center  of  flange, which  makes  it  difficult  if  not  im- 
possible in  some  instances  to  determine  under  the  present 
rules  whether  the  defect  is  an  Owner's  or  Delivering  Com- 
pany's defect  and  as  such  chipping  is  generally  the  result 
of  track  conditions  the  handling  road  should  be  held  re- 
sponsible. 
PAGE  9.     FIGURE  2-a. 

Maximum  flange  thickness  gauge  shown  in  this  figure 
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and  AI.  C.  B.  circular  dated  January  i,  1910,  relatin^f^  to 
same  should  be  changed  in  accordance  with  the  following 
cut  for  the  reason  that  gauge  cannot  be  laid  out  as  per  cir- 
cular. The  dimensions  given  on  sketch  are  based  on  the 
standard  flange  dimensions. 


MAXIMUM    TLANCE    TH)CKN£SS    GAUGE. 

For  A.II   wheels  CAsl  after    J^nv^ry  I,  }3C8. 
FiQ.  z-A. 

PAGE  10.     FIGURE  4. 

Change  notes  under  this  figure  to  read:  "For  cast 
wheels  under  cars  of  less  than  80,000  pounds  capacity,  and 
all  forged  steel  or  steel  tired  wheels  with  flanges  15-16  inch 
thick  or  less;  cast  wheels  under  cars  of  80,000  pounds  ca- 
pacity or  over,  with  flanges  i  inch  thick  or  less." 

Re-worded  to  make  note  clear  to  inspectors  and  to  con- 
form to  change  recommended  in  Rule  No.  10. 

PAGE  11.     FIGURE  4-a. 

Change  note  under  this  figure  to  read :  "For  cast  wheels 
under  cars  of  less  than  80,000  pounds  capacity,  and  all 
forged  steel  or  steel  tired  wheels  i  inch  or  more  from  tread  : 
for  cast  wheels  under  cars  of  80,000  pounds  capacity  or  over, 
%  inch  or  more  from  tread. 

For  the  same  reasons  given  under  Figure  4. 
PAGE  14.     FIGURE  6-a. 

The  dimensions  of  4'-^-t,-2>-"  to  be  changed  to  4'-5-5-32", 
due  to  not  mounting  more  than  one  wheel  with  maximum 
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flange  thickness  on  same  axle  in  accordance  with  Rule  66. 
This  will  reduce  guard  rail  blows  on  back  of  flanges. 

RULE  NO.  30. 

Change  to  read:  "Damage  to  interior  portion  of  cylin- 
der or  triple  valve,  leaky  pipes  account  of  seams,  air  hose 
burst  from  air  pressure,  torn  air  hose  and  defective,  miss- 
ing or  worn-out  parts  of  brakes  which  have  failed  under 
fair  usage  uot  elsezvJiere  provided  fur. 

Latter  portion  of  this  rule  omitted  to  more  clearly  indi- 
cate owner's  responsibility. 

RULE  NO.  33. 

Change  to  read :  "Cars  equiijped  with  air  brake  hose 
other  than  i^-inch  Ai.  C.  B.  standard,  and  so  branded  (See 
Fig.  7),  except  cars  equipped  w'ith  i  j4-i"ch  M.  C.  B.  stand- 
ard hose,  and  so  branded,  manufactured  and  applied  prior 
to  September  i,  1909,  will  be  accepted  in  interchange.  De- 
livering company  responsible. 

NoTi-: :  If  date  of  application  is  not  cut  ofif  from  badge, 
date  of  manufacture  will  be  accepted  as  date  of  application. 

To  agree  with  Arbitration  Decision  799.  Figure  No,  7 
should  be  included  in  the  rules  showing  a  cut  of  the  Stand- 
ard i}i"  M.  C.  B.  Label  for  Air  Brake  Hose  now  shown 
in  the  1909  M.  C.  B.  Proceedings,  page  598,  and  sheet  M. 
C.  B.  18. 

RULE  NO.  34. 

Add  new  rule:  "Burst  or  torn  air  hose,  burst  or  leaky 
pipes  account  of  seams,  or  missing  material  on  cars  offered 
in  interchange.     (Delivering  Company  responsible.)" 

The  above  transposition  from  the  latter  part  of  Rule  No. 
30  is  desirable  in  order  to  have  the  rules  relating  to  deliver- 
ing company's  responsible  together. 

RULE  NO.  37. 

Change  to  read:  "All  freight  cars  offered  in  inter- 
change, must  be.  equipped  with  air  brakes  and  M.  C.  B. 
Standard  i^  inch  train  line  and  angle  cock. 

To  provide  for  the  uniform  equipment  of  all  cars  and 
that  the  air  brakes  will  be  operative  when  placed  in  any  part 
of  the  train.  "' 
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RULE  NO,  38. 

Add  a  new  paragraph  after  the  first  paragraph  reading 
as  follows:  "Steel  cars  ofifered  in  interchange  not  equipped 
with  card  boards  for  repair  and  defect  cards.  (Owners  re- 
sponsible.)" 

A  number  of  steel  cars  are  running  minus  the  card  board 
for  applying  the  repair  and  defect  cards,  and  as  Rule  No.  5 
provides  that  all  cars  should  be  equipped  with  a  card  board 
the  owners  should  be  responsible  for  not  applying  these  card 
boards  when  the  cars  are  built. 
RULE  NO.  40. 

Add  in  second  line  after  the  words  "Bad  order"  the  fol- 
lowing: "(which,  have  not  been  damaged  by  imfair 
usage.)" 

Steps,   ladders,   running  boards   or  handholds  damaged 
bv  cars  being  cornered  or  other  unfair  usage  should  not  be 
charged  against  car  owners. 
RULE  NO.  47. 

Insert  "33"  after  "29"  in  line  four. 

Wrong  air  brake  hose  has  been  made  a  delivering  com- 
pany's responsibility. 
RULE  NO.  49. 

Change  to  read  :  "Damage  to  coupler  body  accompa- 
nied by  damage  to  two  draft  timbers,  or  substitutes,  or  end 
sill." 

Combined  front  and  back  coupler  stops  have  been  omit- 
ted as  some  of  these  stops  fail  under  fair  usage  on  account 
of  their  weak  construction,  whereas,  when  these  stops  are 
properly  designed  they  do  not  break  in  ordinary  handling, 
but  if  broken  there  are  sufficient  other  details  damaged  to 
make  it  a  combination  defect.  As  they  are  concealed  the 
defective  stops  cannot  be  discovered  until  taken  down  and, 
therefore,  should  not  enter  into  combination.  It  is  a  fre- 
quent condition  to  find  one  draft  timber  defective  on  cars 
in  connection  with  a  broken  coupler  in  ordinary  service,  for 
which  reason  we  believe  the  combinations  should  be  extend- 
ed to  take  in  two  draft  timbers  or  their  substitutes. 
RULE  NO.  50. 

Would  recommend  that  this  rule  be  omitted   from  the 
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rules  for  the  reason  that  where  the  coupler  yoke  is  broken 
it  has  caused  the  damage  to  end  sills  and  draft  timbers,  and 
the  coupler  yoke  breaking,  in  the  majority  of  cases,  is  due 
to  defects  in  the  same  and  fails  under  fair  usage.  The  trou- 
ble in  these  cases  is  that  the  defects  are  concealed,  and  it  is 
very  difficult  to  discover  them  by  inspection. 

RULE  NO.  51. 

Omit  this  rule  for  reasons  given  under  Rule  No.  49. 
RULE  NO.  52. 

Change  to  read :  "Two  damaged  draft  timbers,  or  sub- 
stitutes accompanied  by  damage  to  either  coupler  bodv  or  to 
end  sill." 

For  the  same  reasons  given  under  Rules  49  and  50. 
RULE  NO.  53. 

Change  to  read :  "Damaged  end  sill,  accompanied  by 
damage  to  either  coupler  body,  two  draft  timbers  or  substi- 
tutes, or  one  longitudinal  sill.'' 

For  the  same  reasons  given  under  Rules  49  and  50. 
RULE  NO.  56. 

First  note  relating  to  coupler  should  be  omitted  and  add 
the  word  "body"  to  Rules  49,  52  and  53. 

Third  note  relating  to  missing  coupler:  Omit  "and  at- 
tachments" for  the  reasons  given  under  Rule  50. 

Last  note  relating  to  combined  front  and  back  coupler 
stops  to  be  omitted  for  reasons  given  under  Rule  49. 

RULE  NO.  59. 

Your  committee  recommends  that  the  question,  as  to 
which  beams  on  the  market  and  in  common  use  meet  the 

•  ■  '  M.  C.  B.  specifications  and  tests  for  either  No.  i  or  No.  2 
brake  beams,  be  submitted  to  the  proper  committee  of  the 
Master  Car  Builders'  Association,  with  instructions  to  make 
■tests  to  determine  which  beams  come  under  No.  i  and  No. 

■  '  2  specifications,  and  publish  the  same  in  the  Proceedings, 
so  that  shops  and  inspection  points  in  making  repairs  and 
changes  in'brake  beams  can  be  governed  accordingly  in  ap- 
plying beams  of  the  proper  strength.     Such  beams  which 

.   •       meet- the  specifications  No.  i  and  No.  2  be  so  marked  that 
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they  can  be  readily  identified.    When  this  has  been  done  the 
Arbitration   Committee   should   fix  a   standard  price  to  be 
.    charged  for  No.  i  and  No.  2  beams. 
RULE  NO.  63. 

First  paragraph  to  be  changed  to  read  as  follows :  "When 
M.  C.  B.  couplers  or  parts  of  same,  metal  brake  beams, 
wheels  or  axles  are  replaced,  it  must  be  plainly  stated  on 
the  repair  card  whether  the  material  is  new  or  second-hand. 

For  the  reason  that  Rule  102  provides  that  second-hand 
coupler  parts  shall  be  charged  at  75%  of  value  new,  while 
present  Rule  63  does  not  cover  locks  or  knuckle  pins.  The 
information  should  be  given  irrespective  as  to  whether  it  is 
charged  to  car  owner  or  not. 

Second  paragraph,  sixth  line,  after  the  word  "shank,"  in- 
sert "and  butt." 

In  1907  the  M.  C.  B.  Association  adopted  as  standard 
coupler  butt  dimensions  of  6^/2"  and  9^",  the  latter  to  be 
used  with  friction  draft  gear,  but  under  the  present  reading 
of  Rule  63,  it  is  possible  to  omit  mention  of  the  application 
of  a  6^"  butt  coupler  to  friction  draft  gear  cars,  this  size 
butt  necessitating  liners,  which  aside  from  being  improper 
repairs,  is  also  very  bad  practice,  never  allowing  the  yoke 
lips  to  fit  over  the  butt,  being  always  a  heavy  source  of  ex- 
pence  on  all  cars  so  equipped,  due  to  rapid  shearing  of  riv- 
ets. If  it  is  made  mandatory  to  show  size  of  the  coupler 
butt  on  repair  cards  it  would  result  in  materially  reducing 
the  cost  of  maintenance  of  yoke  rivets,  which  in  itself  would 
be  a  step  in  the  right  direction. 
RULE  NO.  64. 

Add  as  follows :  "When  bill  is  to  be  rendered,  the 
height  of  car  before  and  after  altering  must  be  shown  on 
repair  card. 

This  to  instruct  repairmen  as  to  necessity  of  showing  this 
information  in  accordance  with  Rule  No.  105. 
RULE  NO.  66. 

Page  33,  the  word  "new"  in  first  line  to  be  cut  out. 

Maximum  flange  wheels  may  occur  in  secondhand 
wheels  and  two  maximum  flanges  should  in  no  case  be 
mounted  on  the  same  axle. 
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RULE  NO.  71. 

Change  to  read :  "In  replacing  air  brake  hose  on  for- 
eign cars  for  which  bills  are  made,  new  i^  inch  M.  C.  B. 
standard  hose,  and  so  labeled,  must  be  used. 

To  be  consistent  with  other  rules  on  this  subject. 
RULE  NO.  75. 

Change  to  read  :  "When  two  or  more  cars  chained  to- 
gether with  szi'ifcJi  cJiaiiis  and  couplers  blocked  out  zi'itJi 
metal  spacing  blocks  are  delivered  at  an  interchange  point, 
the  receiving  road  shall  deliver  to  the  delivering  road  at 
the  time  an  equivalent  number  of  switch  chains  and  metal 
spacing  blocks  of  the  same  size  as  the  chains  and  blocks 
used  on  the  cars  delivered,  or  in  lieu  thereof  furnish  a  de- 
fect card  for  such  chains  and  metal  spacing  blocks. 

We  have  at  different  times  made  this  recommendation 
to  the  Arbitration  Committee,  but  it  did  not  meet  with  ap- 
proval. Your  committee  is  in  receipt  of  a  telegram  from 
the  chairman  of  the  Committee  on  M.  C.  B.  Rules  for 
Loading  Material  that  they  will  recommend  the  use  of 
metal  spacing  blocks.  These  metal  spacing  blocks  are  now 
a  standard  of  the  M.  C.  B.  Association  and  since  the  advent 
of  the  steel  car.  service  has  demonstrated  that  the  wooden 
block  with  and  without  the  metal  liners  crush  resulting  in 
the  load  on  the  car  shifting,  due  to  the  lost  motion  between 
the  horn  of  the  coupler  and  the  end  sill,  necessitating  shop- 
ping of  the  cars  and  adjusting  load.  These  metal  spacing 
blocks  are  expensive  and  the  roads  applying  the  same  and 
complying  with  the  Master  Car  Builders'  standards  in  this 
respect  should  be  protected  in  interchange,  as  the  roads  re- 
ceiving the  loads  obtain  the  advantage  from  the  use  of  these 
metal  spacing  blocks.  The  receiving  roads  are  at  no  ex- 
pense when  they  turn  over  these  metal  spacing  blocks  to  the 
delivering  road,  but  they  are  penalized  for  their  failure  to  do 
so  under  the  proposed  rule. 
RULE  NO.  77. 

Change  to  read  as  follows  :  "The  repair  card  shall  be 
3^x8  inches,  made  in  triplicate,  to  be  known  as  Repair 
Card,  Billing  Repair  Card,  and  Record  Repair  Card.  The 
Repair  Card  to  be  tacked  on  car  shall  be  of  cardboard,  print- 
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ed  on  both  sides  in  black  ink,  and  items  of  repairs  made  and 
whv  made  shall  be  filled  in  on  both  sides  in  writing,  one  side 
to  be  filled  in  with  ink  or  black  indelible  pencil.  The  Billing 
Repair  Card,  etc." 

To  provide  for  the  information  on  these  cards  being 
filled  in  in  writing  at  the  time  the  repairs  are  made  and  to 
avoid  a  practice  which  is  coming  into  pretty  general  use  of 
writing  up  the  items  of  repairs  and  subsequently  stamping 
the  Billing  Cards  to  designate  whether  material  is  new  or 
second-hand.  A  practice  of  this  kind  is  liable  to  lead  to  ir- 
regularities. 

RULE  NO.  89. 

Last  year  attention  was  directed  to  Rule  89  and  the  Ar- 
bitration Committee  recommended  that  the  question  of  an 
average  credit  price  for  cast  wdieels  based  on  the  number 
of  wheels  withdrawn  from  cars  and  scrapped ;  also  the  ques- 
tion of  proper  charges  and  credits  for  service  metal  on  steel 
and  steel  tired  wheels  applied  and  removed  from  service  be 
referred  to  a  special  committee  to  be  appointed  to  study 
these  matters  and  report  next  year.  It  would  appear  that 
this  was  not  done  and,  therefore,  your  committee  renews 
their  suggestion  in  regard  to  average  credit  prices  for  cast 
iron  wheels  and  append  for  the  consideration  of  the  Arbi- 
tration Committee  a  set  of  rules  covering  an  equitable  plan 
for  taking  care  of  the  service  metal  on  forged  steel  and  steel 
tired  wheels.  While  we  appreciate  that  this  matter  is  com- 
plicated, steel  wheels  are  coming  into  more  general  use  and. 
therefore,  the  rules  should  be  amended  to  cover  same.  This 
question  should  be  submitted  to  a  committee  to  report  upon 
the  same  as  recommended  by  the  Arbitration  Committee. 

Change  rate  per  1-16  inch  thickness  of  tread  or  tire  from 
$1.50  to  $1.00,  which  will  more  nearly  approximate  the  value 
of  the  loss  of  service  metal. 

Add  the  following: 

A.  Steel  or  steel  tired  wheels  having  defects  for  which 
owners  are  not  responsible  and  repairs  are  made 
by  the  road  responsible  for  the  defect,  the  billing 
repair  card  and  the  repair  card  applied  to  the  car 
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must  show  repairs  made  and  why  made  and  be 
marked  "No  Bill"  to  indicate  that  no  charge  will 
be  made  for  removal,  turning  and  replacing  of 
wheels.  The  billing  repair  card  must  show  the 
following  additional  information : 

1.  Actual  flange  thickness  and  thickness  of  tire  before 

and  after  machining  of  both  wheels  on  the  same 
axle,  whether  one  or  both  wheels  are  damaged. 

2.  Amount  of  service  metal  in  each  wheel  removed. 

3.  Actual  flange  thickness  and  service    metal    in    each 

wheel,  if  other  wheels  than  those  removed  are  ap- 
plied. 
Note  :  The  service  metal  in  all  wheels  must  be  based  on 
a  full  flange  per  1909  Recommended  Practice. 
"Wheel  Tread  and  Flange  for  Steel  and  Steel 
Tired  Wheels." 
The  gauging  of  flanges  must  always  be  made  at  a  point 

^/i  inch  above  tread  of  wheel. 
The  information  covered  by  items  i,  2  and  3  under  para- 
graph "A"  will  be  owner's  authority  for  billing  the  road  re- 
sponsible for  the  defect  in  case  there  is  a  loss  of  service 
metal,  and  for  the  owners  to  authorize  the  road  making  the 
repairs,  to  bill  them  for  additional  service  metal,  if  any,  in 
the  wheels  applied. 

B.  When  defect  cards  are  issued  for  damage  to  steel  or 

steel  tired  wheels  and  repairs  are  made  by  owners, 

the  information  covered  by  items   i  and  2  under 

paragraph  "A"  must  be  shown  on  a  billing  repair 

card  to  accompany  the  bill. 

This  information  in  connection  with  the  defect  card  will 

be  owners'  authority  for  billing  against  tthe  road  responsible 

for  the  labor  in  removing,  turning,  replacing  wheels  and  loss 

in  service  metal,  if  any.  

C.  When  defect  cards  are  issued  for  damage  to  steel  or 

steel  tired  wheels  and  repairs  are  made  by  other 
than  owners,  the  billing  repair  card  must  show  the 
information  covered  by  items  i,  2  and  3  under  par- 
agraph "A"  and  the  billing  repair  card  and  defect 
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card  must  accompany  the  bill  against  the  owner  for 

the  labor  only  of  removal,  turning  and  replacing  of 

wheels. 
The  information  on  repair  cards  and  the  defect  card  will 
he  the  owner's  authority  for  billing  the  road  responsible,  for 
the  labor  removing,  turning,  replacing  wheels  and  loss  in 
service  metal,  if  any;  also  information  for  the  owners  to  au- 
thorize the  repairing  road  to  bill  them  for  additional  service 
metal  that  may  be  in  the  wheels  applied. 

D.  Additional  service  metal  to  be  charged  against  the 

owners  at  the  rate  of  $I.oo  per  1-16  inch  thickness 

of  tread  or  tire. 

RULE  NO.  94. 

Add  the  following : 

"Brake  key  bolt  renewed  (when  lever  or  connection 

is  applied ) ,  net   3c 

At  the  present  time  there  is  no  uniformity  in  charges  for 
doing  this  work.  Some  roads  add  a  labor  charge  for  ap- 
plying the  key  bolt,  which  should  not  be  allowed  when  lever 
or  connection  is  applied,  as  the  labor  for  applying  lever  or 
connection  should  cover  the  labor  applying  the  key  bolt. 

Brake  key  bolt  and  cotter  renewed,  net 9c 

At  present  it  is  the  practice  to  make  a  material  and  labor 
charge  for  applying  brake  key  bolt  and  cotter,  and  as  this  is 
a  common  item  of  repair  one  charge  should  cover  the 
work.  The  above  price  will  be  similar  to  the  present  price 
of  2c  for  spring  cotter  pins  for  key  bolts,  applied. 

RULE  NO.  96. 

Add:  "'Metal  brake  beams"  after  the  words  "M.  C.  B. 
couplers"  in  fifth  line. 

Metal  brake  beams  should  be  treated  the  same  as  M.  C. 
B.  couplers  in  regard  to  scrap  material. 

RULE  NO.  98. 

Add  to  end  of  second  ])aragraph  :  "The  substitution  of 
entirely  different  car  numbers  is  not  permitted." 

While  it  is  conceded  that  mistakes  may  be  made  in  tak- 
ing down  or  in  the  transposition  of  car  numbers  for  which 
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correction  should  be  allowed  to  be  made,  the  practice  of  sub- 
stituting entirely  different  car  numbers  for  those  originally 
billed  should  not  be  allowed. 

RULE  NO.  106. 

Add:    Brake  connection  applied,  3^2  hour,  12  cents. 

Brake  connection  repaired  and  replaced,  i  hour,  24  cents. 

These  are  common  items  of  repairs  and  as  there  are  var- 
iations in  the  charges  a  stated  price  for  labor  should  be 
given. 

Posts,  corner,  door,  end  or  side,  each  removed  when  as- 
sociated with  renewal  of  side  sills,  side  or  end  plates. 

Side  sills  have  been  added  on  account  of  contributing  to 
the  replacement  of  post. 

Under  the  heading  of  "Sills"  change  the  word  "replaced" 
to  "renewed"  to  avoid  confusion  with  sills  replaced  but  not 
renewed. 

Last  item  in  table  on  page  59  change  to  read :  "When 
necessary  to  remove  load  at  one  end  of  car  to  make  re- 
pairs." 

At  the  present  time  this  item  of  labor  does  not  cover 
all  of  the  cases  where  it  is  necessary  to  remove  load  to  make 
repairs. 

RULE  NO.  111. 

Change  first  line  of  second  paragraph  to  read  :  "When 
one  or  more  carrier  bolts  over  4  inches  long  or  re-." 

To  be  consistent  with  the  labor  charges  given  in  Rule 
106  for  applying  carrier  iron  bolts  4  inches  long  or  less,  in 
connection  with  coupler. 
RULE  NO.  112. 

Page  67,  add  new  item  :  "Triple  cylinder  bushing  re- 
ground  or  refitted,  $1.12." 

No  price  is  given  to  cover  this  item  and  this  repair  is 
necessary  on  account  of  age  of  triple  valves.  Price  is 
standard  charged  for  this  repair  by  Westinghouse  Air  Brake 
Company. 

RULE  NO.  113. 

Page  69,  under  heading  of  steel,  add  "Flat  car,  wooden 
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floor,  metal  underframe,  8  wheels,  30  tons  capacity,  40  feet 
over  end  sills,  $500.00." 

No  price  given  for  this  class  of  car.  | 

GENERAL. 

We  would  recommend  to  the  Arbitration  Committee  that 
a  committee  be  appointed  to  investigate  the  defects  on  steel 
cars  and  composite  cars  with  a  view  of  formulating  rules  of 
owners  and  delivering  companies'  responsibility  on  cars.  At 
the  present  time  the  rules  only  cover  cars  of  wooden  con- 
struction and  serious  questions  have  arisen  at  interchange 
points  and  at  shops  as  to  the  responsibility  for  defects  on 
such  cars. 

In  order  to  obtain  information  on  this  subject  and  inas- 
much as  steel  cars  are  so  commonly  used  in  the  Pittsburgh 
District,  it  was  thought  desirable  that  your  Standing  Com- 
mittee should  report  upon  this  subject  at  the  club  meeting 
next  year. 

With  this  end  in  view  it  is  suggested  that  the  following 
sub-committee  be  appointed  to  formulate  a  list  of  questions 
for  the  purpose  of  incorporating  in  the  M.  C.  B.  Rules  of 
Interchange,  rules  governing  the  repairs  to  steel  cars  and 
owners  and  delivering  companies'  responsibility  for  such 
repairs.  This  sub-committee  to  present  their  recommenda- 
tions within  a  period  of  three  months  and  submit  the  same 
to  the  committee  of  the  whole  for  consideration  at  the  call 
of  the  chairman  of  the  committee : 

F.  W.  Dickinson, 

S.  Lynn, 

J.  Krause, 

F.  H.  Stark, 

S.  A.  Cromwell, 

R.  L.  Kleine  (Chairman.) 

That  the  Arbitration  Committee  revise  their  edition  of 
arbitration  decisions  in  order  to  bring  them  up  to  date  to 
meet  conditions  under  present  M.  C.  B.  Rules. 
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Respectfully  submitted : 

G.  E.  Carson, 
•  "     ■  New  York  Central  Lines. 

I  S.  A.  Cromwell, 

l\  ,  Baltimore  &  Ohio  Railroad. 

li  F.W.Dickinson, 

Bessemer  &  Lake  Erie  Railroad. 
G.  N.  Dow, 

New  York  Central  Lines. 
W.J.Knox, 
\  Buffalo,  Rochester  &  Pittsburgh  R.  R. 

J.  Krause, 
.  Pennsylvania  Railroad. 

A.  La  Mar, 
Pitt.sburgh,  Fort  Wayne  &  Chicago  Railway. 

S.  Lynn, 
Pittsburgh  and  Lake  Erie  Railroad. 

F.  M.  McNuLTY, 
Monongahela  Connecting  Railroad. 

J.    B.    SWANN, 

Pittsburgh,  Cincinnati,  Chicago  &  St.  Louis  Railwa\'. 
F.  H.  Stark, 

Montour  Railroad. 

R.  L.  Kleine  (Chairman), 
Pennsylvania  Railroad  Lines  East  of  Pittsburgh. 

PRESIDENT :  I  think  we  will  take  this  up  by  calling  for  a 
discussion  on  each  rule  in  the  M.  C.  B.  Interchange  Book,  and  if 
any  member  has  anything  to  offer  I  wish  he  would  present  it  as 
the  rule  is  called.  Mr.  R.  L.  Kleine.  the  Chairman,  will  speak  for 
the  Committee. 

The  various  rules  were  called,  and  the  recommendations  of 
the  Committee  were  presented  and  adopted  without  discussion, 
except  as  hereinafter  set  forth. 

Page  2.  preface,  third  paragraph  :'  ^    ;,.  ''.i  . 

MR.  JOS.  DYER :  the  'heading  of  the  Code  of  Rutes  reads 
that  they  govern  the  condition  of  and  repairs  to  freight  cars  and 
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has  nothing  to  do  with  their  loading.  If  the' loading  rules  were 
embodied  with  the  M.  C.  I).  Rules  governing  the  interchange  of 
cars,  it  might  be  well  to  make  this  addition.  But  inasmuch  as 
the  code  of  rules  governing  the  interchange  of  freight  cars  has 
nothing  to  do  wath  their  loading,  I  do  not  think  it  would  be  well 
to  embody  the  change  recommended. 

MR.  R.  L.  KLEINE:  I  might  say  that  the  Rules  of  Inter- 
change were  adopted  for  the  purpose  of  facilitating  the  inter- 
change of  cars.  The  Loading  Committee  of  the  Master  Car 
Builders"  Association  is  now  a  standing  committee,  and  due  to 
cars  not  being  loaded  in  accordance  with  M.  C.  B.  standards, 
more  or  less  trouble  is  experienced  at  interchange  points  on  acT, 
count  of  the  rejection  of  cars,  and  I  can  see  no  reason  why  we 
should  not  include  the  loading  rules  in  the  interchange  rules,  as 
they  are  both  for  one  and  the  same  purpose,  and  that  is  to  facili- 
tate the  movement  of  cars  through  interchange. 

PRESIDENT  :  Your  idea  would  l)e  to  combine  the  two  sets 
of  rules? 

MR.  KLEINE:  That  can  be  done  or  they  can  be  kept  sep- 
arate, as  they  are  now. 

MR.  DYER:  This  suggested  change  states  that  the  Inter- 
change code  of  rules  governs  the  loading. 

PRESIDENT  :    Your  idea  would  be  to  make  it  standard  ? 

MR.  KLEINE:  That  is  the  reason  we  want  it  incorporated 
into  these  rules.  L'nless  we  mention  it  on  the  title  page  and  refer 
to  it  in  the  body  of  the  rules,  the  Interchange  rules  would  not 
govern  the  loading.  Your  committee  recommends  that  we  in- 
corporate rules  for  loading  in  the  interchange  rules,  so  as  to  cover 
the  matter. 

MR.  DYER :  Wouldn't  it  be  well  to  make  the  suggestion 
to  embody  the  rules  for  loading  cars  in  the  M.  C.  B.  Rules  gov- 
erning the  interchange  of  cars? 

MR.  KLEINE:  We  discussed  that  very  carefully  at  the 
meeting,  but  thought  it  best  to  leave  it  to  the  Arbitration  Com- 
mittee as  to  whether  they  wanted  to  make  one,  book  governing 
loading  and  interchange  rules,  or  keep  them  as  separate  volumes. 
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PRESIDENT :  You  do  want  it  to  be  understood  that  this 
is  the  law  of  the  M.  C.  B.  Association,  both  in  regard  to  loading 
and  interchange? 

MR.  KLEINE:    Yes,  sir. 

MR.  DYER :  I  cannot  reconcile  the  heading  of  rules  gov- 
erning the  interchange  of  freight  cars,  which  says  nothing  what- 
ever regarding  the  loading  of  freight  cars  with  a  statement  that 
this  book  of  rules  governs  the  loading  of  freight  cars.  It  does 
not.  without  the  loading  rules  are  embodied  with  the  M.  C.  B. 
rules  governing  the  interchange  of  freight  cars. 

MR.  KLEIXE:  This  book  of  rules  also  refers  to  certain 
M.  C.  B.  standards.  But  the  M.  C.  B.  standards  cannot  all  be 
placed  in  this  small  book  of  rules  governing  interchange,  and  in 
order  to  find  out  what  the  M.  C.  B.  standards  are  it  is  necessary 
to  refer  to  the  book  of  standards.  The  same  would  apply  to  the 
loading  rules,  or  to  the  tank  car  rules.  But  we  do  not  want  this 
book  too  large,  which  would  be  necessary  if  you  had  everything 
in  it.  and  if  we  have  our  references  in  this  book  I  should  think- 
that  would  be  sufficient. 

Rule  No.  7 : 

PRESIDENT:  There  is  one  clause  in  that  rule  that  al- 
ways seemed  to  me  rather  indefinite ;  it  leaves  it  to  the  judgment 
of  each  inspector.  It  would  possibly  be  better  to  specify  the 
number  of  flat  spots  under  2^^"  long  which  you  would  accept. 

MR.  KLEINE:  It  would  be  rather  difficult  to  specify  more 
closely  than  the  rules  do  at  the  present  time.  It  is  one  of  the 
questions  that  must  be  left  to  the  judgment  of  the  inspector.  If 
the  wheel  has  shelled-out  spots  and  they  are  all  along  the  wheel 
and  the  inspector  considers  that  wheel  dangerous  or  liable  to 
break,  I  do  not  believe  we  ought  to  question  his  judgment,  and 
the  wheel  really  ought  to  come  out  from  a  safety  standpoint. 

PRESIDENT:  Don't  you  find  wheels  taken  out  that  have 
just  three  or  four  spots  not  2^/2"  in  diameter? 

MR.  KLEINE :  Whenever  we  do  we  go  over  and  correct 
the  inspector  who  took  the  wheel  out.  Your  shop  man  will  check 
that  up. 

PRESIDENT :     That  may  be,  in  some  cases,  but  our  ex- 
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perience  is  that  you  will  get  the  wheel  in  from  an  outside  point 
where  it  may  have  been  laying  on  a  siding  waiting  for  a  car  load 
and  it  is  pretty  hard  to  tell  who  did  make  that  inspection. 

MR.  JULIUS  KRAUSE :  You  are  right.  But  that  is  being 
corrected  by  all  railroads.  Ihit  when  you  speak  of  flat  spots 
which  are  caused  by  sliding  and  only  2"  long  and  a  number  of 
them  on  the  wheel  and  not  too  close  together  are  not  unsafe. 
r>ut  shelled  out.  if  only  1^4"  i"  diameter,  and  a  number  of  them 
located  close  together,  the  wheel  should  be  removed. 

PRESIDENT :  The  only  objection  I  have  is  that  it  leaves 
the  whole  thing  to  the  judgment  of  each  inspector. 

MR.  KRAUSE :  That  is  all  you  can  do  in  that  case.  The 
inspector  will  be  the  judge  and  take  the  side  of  safety. 

Rule  No.  9: 

MR.  DYER :  There  are  wheels  that  are  worn  through  the 
chill  that  do  not  show  what  you  would  call  a  flat  spot,  and  I  do 
not  think  it  well  to  depend  on  a  dimension  of  that  kind.  If  worn 
through  the  chill  and  there  is  a  hollow  spot  on  the  tread,  it  may 
not  be  flat,  but  at  the  same  time  the  wheel  would  be  condemned 
for  reasons  of  safety  and  yet  there  would  not  be  a  flat  spot  2 J/" 
long. 

PRESIDENT  :  Worn  practically  around  the  entire  circum- 
ference.    Was  that  considered  ? 

MR.  KLEINE :  The  gentleman  is  entirely  correct.  He 
means  to  imply  that  you  have  not  a  2}^"  dead  flat  spot.  Some- 
times they  are  4.  5.  6  or  8"  where  it  is  getting  through  the  chill. 
That  point  was  not  raised  in  connection  with  our  recommenda- 
tion outside  of  simply  mentioning  the  length  of  the  flat  spot. 
But  we  have  a  recommendation  under  Rule  12  to  get  some  of 
these  bad  wheels  out  of  service,  a  dimension  for  worn  treads. 

Rule  No.  12: 

MR.  KLEINE:'  We  did  not  submit  a  print,  but  have  the 
gauge  here.  You  are  possibly  familiar  with  it.  the  tire  gauge. 
It  will  be  necessary  to  have  two  contours,  one  for  1%"  flange  and 
one  for  i"  flange.  The  gauge  is  to  be  applied  in  this  way.  rest- 
ing the  one  point  on  the  point  of  the  flange  and  the  other  on  the 
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sand  rim,  the  two  points  of  the  wheel  that  do  not  wear.  If  any 
point  of  the  tread  is  worn  Y^'  below  the  gauge  the  wheel  will  be 
condemned.  y%  is  the  depth  of  the  chill  and  54"  is  as  close  as 
we  should  go.  It  is  simply  a  recommendation  to  the  M.  C.  B.  A. 
to  refer  to  the  Wheel  Committee  to  have  it  worked  out. 

PRESIDENT :  In  your  experience  would  the  adoption  of 
a  gauge  of  that  kind  condemn  very  many  wheels  that  are  now 
being  allowed  to  run  ? 

MR.  KLEIXE:  I  think  the  point  that  brought  up  the  sug- 
gestion for  a  gauge  of  that  kind  is  the  number  of  wheels  we  are 
getting  today  that  are  pounding  themselves  to  pieces.  Of  course, 
some  of  those  wheels,  we  must  admit,  have  not  the  minimum 
depth  of  chill,  ^".  The  result  is  that  after  you  are  through  your 
white  iron  the  wheel  wears  very  rapidly  and  pounds  out.  While 
the  limit  of  ]/x"  may  not  be  right  and  you  may  want  to  go  to 
5-16",  your  experience  w'ill  have  to  determine  that,  for  which  rea- 
son we  suggested  to  refer  it  to  the  W'heel  Committee  rather  than 
to  make  a  definite  recommendation  at  this  time,  but  simply  give 
the  Wheel  Committee  something  to  work  on. 

MR.  J.  C.  WARXE:  Anything  that  will  help  the  wheel 
maker  we  are  bound  to  back  up. 

MR.  GEO.  GIES  :  It  seems  to  me  if  that  limit  is  conformed 
to  it  will  cut  out  quite  a  number  of  wheels  that  are  running  to- 
day, and  out  of  which  we  should  get  considerable  more  mileage. 
There  is  no  doubt  that  there  are  quite  a  number  of  wheels  that 
have  more  than  V^'  chill. 

MR.  KLEINE:  I  would  like  to  ask  Brother  Gies  what  he 
would  recommend  as  the  maximum  ? 

MR.  GIES  :  That  would  have  to  be  looked  into.  '  I  would 
not  want  to  suggest  any  dimension.  I  have  no  doubt  that  if  a 
number  of  wheels  were  examined  we  could  come  to  some 
conclusion  as  to  a  dimension  that  would  perhaps  be  more  accur- 
ate, but  it  seems  to  me  that  34  "  is  rather  light. 

PRESIDENT :  The  Committee  only  recommend  this  to 
the  M.  C.  B.  Association  for  them  to  study  the  matter  and.  decide 
what  depth  of  gauge  to  adopt.  ^"  is  merely  given  as  a  sugges- 
tion. .... 
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MR.  WARXE:  What  is  the  present  practice?  Is  there  any 
arbitration  rule  or  is  it  simply  left  to  the  inspector's  judgement? 
Another  question  I  would  like  to  ask.  do  }our  rims  wear  down 
to  5-16"  or  3/^"  in  actual  service  today? 

MR.  KLEIXE:  This  is  not  a  question  of  t^uess  work  with 
the  Committee,  as  Mr.  Gies  suggests. 

MR.  GIES  :  I  did  not  mean  guess  work  on  his  part.  I  meant 
guess  work  on  my  part.     I  would  not  want  to  guess  at  it. 

MR.  KLEIXE:  Mr.  Carson,  of  the  Xew  York  Central 
Lines,  has  used  this  gauge  for  a  number  of  years  and  finds  that 
yy  is  about  the  proper  limit.  But  the  remaining  members  of  the 
Committee  did  not  have  sufficient  information  to  make  that  rec- 
ommendation absolute,  and  we  simply  tender  it  as  a  suggestion 
-SO  that  the  Wheel  Committee  can  bring  it  before  the  railroads  of 
the  country  and  get  their  ideas  as  to  what  is  the  proper  dimen- 
sion, and  then  formulate  a  suitable  gauge  upon  a  suitable  dimen- 
sion. 

Answering  Mr.  Warne's  question,  with  cast  iron  wheels  that 
remain  in  service  we  do  not  find  very  many  where  the  flange  is 
1^2"  high  with  the  old  1%"  height  of  new  tread,  that  means  that 
the  tread  has  worn  down  j/g",  which  is  an  extreme  case.  But  for 
\ears,  among  car  inspectors  generally,  they  consider  J4 "  wear  of 
tread  sufficient  to  condemn  the  wheel.  .A.nd  the  way  they  usually 
handle  it  is  to  take  their  lead  pencil  and  rule  and  lay  it  across  the 
toj)  of  the  flange  in  this  manner  (illustrating)  and  when  they  find 
the  wear  about  '4  "  they  have  been  throwing  out  the  wheels. 

PRESIDEXT:  Is  it  not  possible  that  a  gauge  of  that  kind 
would  be  uncertain  on  account  of  the  brake  shoe  wearing  the 
outer  edge  of  the  wheel  at  times,  a  brake  shoe  out  of  line? 

MR.  KLEIXE:  Here  is  a  wheel  pretty  badly  worn  and  it 
is  condemnable  for  thickness  of  flange,  but  even  this  wheel  is 
not  condemnable  by  this  gauge,  and  you  will  see  by  examining 
the  wheel  that  the  sand  flange  very  rarely  bears  on  the  ball  of 
the  rail  and  the  brake  shoe  wear  on  that  part  of  the  wheel  is 
very  slight.  This  would  be  about  as  good  a  test  as  any  one,  and 
if  it  did  wear  down  it  would  be  in  favor  of  the  wheel  instead  of 
the  gauge. 
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MR.  WARXE :  There  is  a  point  there.  A  flange  does  not 
wear  on  the  top  of  the  flange.  The  brake  shoe  service  comes  on 
the  tread  and  consequently  that  gauge  is  a  very  good  one  because 
it  rests  upon  a  point  of  the  wheel  that  never  has  any  wear.  In 
car  wheels  the  point  of  the  flange  is  not  touched.  The  brake 
shoe  always  runs  below  that.  Street  car  service  is  different  from 
railroad  service,  where  they  brake  on  both  the  flange  and  the 
tread. 

MR.  KLEIXE:  There  is  another  question  which  arose  since 
we  made  our  suggestion,  and  that  is  that  the  same  gauge  could  be 
used  for  wear  on  steel  and  steel  tired  wheels,  with  the  exception 
that  a  greater  limit  can  be  allowed  on  account  of  the  stronger 
flange  of  steel  wheels,  and  some  steel  wheels  having  i%"  flanges 
originally  are  worn  down  to  i^^"  and  even  lower  than  that.  You 
may  want  a  limit  of  J4  "  o"  cast  iron  and  ;1^"  on  steel  wheels. 
Whh  that  in  mind  it  would  be  very  practicable  to  adopt  a  small 
steel  gauge  with  two  measures  on  it.  34 "  f<^r  cast  iron  and  jV^" 
for  steel,  which  could  be  slipped  underneath  the  tread  and  would 
take  in  both  limits  of  wear. 

PRESIDENT:  Another  point  is  that  your  steel  wheel 
would  be  due  for  removal  anyhow  if  it  was  worn  '4".  that  is.  if 
it  were  54"  higher  on  the  outer  edge  than  on  the  tread.  You  re- 
move driver  wheels  if  they  are  worn  that  much,  on  account  of 
the  bad  effect  on  the  switches  and  frogs. 

MR.  E.  S.  CHAPIN  :  Should  not  the  drawing  of  the  pro- 
posed gauge  show  the  dimensions  for  the  location  of  the  center 
used  to  strike  the  i%"  radius? 

MR.  WARNE :  My  experience  is  that  a  i%"  radius  l)e- 
comes  almost  a  tangent.  I  do  not  think  that  center  is  indicated ; 
it  is  merely  a  curve  that  is  adopted  equal  to  the  -ts"  radius  or 
11-16".  It  will  find  its  center  naturally  because  it  has  to  inter- 
sect both  these  curves. 

MR.  CHAPIN:  Wouldn't  it  be  practicable  to  designate  it 
for  laying  out  these  gauges  ? 

MR.  KLEINE:  I  agree  with  the  last  speaker.  It  is  not 
located  iiow  on  the  standard  contour  of  the  wheel  and  comes 
tangent  to  ^"  and  ii-r6".  and  therefore  you  can  locate  the  center 
from  the  other  two  radii  at  the  point  of  tangency. 
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MR.  WARNE  :  I  have  recently  made  a  lot  of  chillers  laying 
out  this  contour  of  1909  and  it  really  amounts  to  nothing.  The 
two  curves  i"  high  on  the  radius  almost  blend  together.  It  is  a 
very  small  portion.  It  is  not  an  important  matter,  but  onlv  a 
point  to  correct. 

Rules  N OS.  18  ami  20: 

MR.  DVKR :  This  suggestion  reads  "Xearly  all  flanges 
that  are  chipped  extend  past  center  of  flange,  which  makes  it 
<lifficult,  if  not  impossible  in  some  instnces,  to  determine  under 
the  i)resent  rules  whether  the  defect  is  an  owner's  or  delivering 
comjiany's  defect."  Taking  into  consideration  the  snow  we  have 
had  this  Winter,  and  I  would  sav  it  is  more  difficult  to  determine 
wiiether  the  wheel  is  chipped  or  not  than  it  is  to  say  whether  it 
is  an  owner's  or  delivering  conipany's  defect.  It  seems  to  me  we 
are  going  backward.  Track  conditions  mav  be  about  the  same 
on  all  railroads  and  if  it  is  possible  for  one  company  to  chip  a 
wheel  flange  it  is  ])Ossi1)le  for  another  company  to  chip  the  wheel 
flange  under  exactly  the  same  conditions.  In  the  winter  time, 
with  the  snow,  as  1  have  suggested,  it  is  very  difficult  to  deter- 
mine whether  a  flange  is  chipped  or  not;  therefore,  to  a  great 
extent,  the  defect  is  concealed,  and  if  that  is  the  right  view  to 
take  of  the  case  I  would  suggest  that  this  suggestion  don't  go 
through. 

PRESIDEXT  :  We  will  have  to  take  a  vote  on  this  after  we 
finish  reading  them,  when  we  will  i)ay  attention  to  all  rules  to 
which  there  have  been  objections. 

.  MR.  F.  H.  STARK:  The  Chicago  Railway  Club  recom- 
mend making  the  owner  responsible  under  all  circumstances,  and 
the  question  arose  as  to  why  the  committee  recommended  making 
the  owner  responsible,  and  the  chairman  of  the  committee  stated 
that  they  had  found  it  difficult  to  determine  on  which  side  of  the 
flange  the  chip  existed,  and  they  wanted  to  put  the  responsibility 
all  on  one,  so  they  gave  it  all  to  the  owner.  In  other  words,  they 
agreed  that  the  chipped  flanges  were  caused  by  track  conditions 
and  yet  at  the  same  time,  as  an  easy  way  of  disposing  of  it,  they 
proposed  to  make  the  owner  responsible.  Our  friend.  Dyer,  wants 
to  be  relieved  of  the  responsibility  when  receiving  cars  for  the 
roads  he  represents.     He  fully  understands  that  it  is  difficult  to 
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discover  chipped  flanges,  and  if  he  gets  the  cars  into  his  pos- 
session he  would  prefer  to  make  the  owner  responsible.  I  would 
ask  him  to  remember  the  poor  private  car  owner  who  does  not 
have  any  chance  to  reciprocate  and,  consequently,  you  can  hardly 
make  it  fair  to  the  car  owner  by  simply  assuming  that  the  easiest 
way  to  get  out  of  it  is  to  make  the  owner  pay  for  it. 

I  believe  this  is  an  equitable  recommendation  and  any  one 
that  will  give  the  matter  any  considerable  study  will  admit  that 
flanges  are  chipped  more  on  account  of  track  conditions  than  any 
or  all  other  causes. 

I  believe  the  meat  of  this  whole  matter  is  that  you  do  not 
want  any  chipped  flanges  running.  They  are  dangerous.  To 
make  the  owner  responsible  encourages  the  running  of  chipped 
flanges,  while  to  make  the  delivering  company  responsible  will 
cause  the  wheel  to  be  removed. 

MR.  DYER :  I  am  perfectly  satisfied  that  to  place  all  the 
expense  on  the  private  car  owner  is  not  just  or  equitable.  But 
in  view  of  the  fact  that  it  is  hard  to  discover  chipped  flanges 
under  certain  conditions,  I  believe  we  better  pay  the  private  car 
owner  in  some  other  way,  by  allowing  him  something  more  for 
the  use  of  his  car. 

PRESIDENT :     Take  up  a  collection  for  him. 

MR.  KLEINE:  I  suggest  that  we  take  a  vote  on  this  par- 
ticular rule. 

MR.  DYER:  I  think  we  should  consider  that  the  makers  of 
the  rules  and  those  who  have  permitted  these  particular  rules  to 
be  in  efifect  for  so  many  years  knew  something  about  what  they 
were  doing  when  they  made  the  rule  as  it  is  made,  and  I  do  not 
believe  it  would  be  proper  to  change  it. 

A  VOICE:  I  would  not  be  in  favor  of  that  change,  either, 
for  this  reason:  that  it  is  very  hard  to  determine  sometimes.  .A 
brake  shoe  might  cause  it,  or  it  might  get  in  the  rail.  j  ^ 

MR.  SAMUEL  LYNN:  I  agree  with  the  Committee.  It 
should  be  caught  by  some  inspector  and  taken  out. 

MR.  STARK :  You  might  apply  that  criticism  to  slid  spot 
wheels.     It  is  very  hard  to  discover  them  tuider  bad  conditions. 
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MR.  DYER:  New  134"  can  still  be  used,  manufactured 
prior  to  September  I,  1909,  if  properly  labeled. 

MR.KLEINE:  Mr.  Dyer  is  mistaken  on  that  point.  Ac- 
cording to  present  rules  you  cannot  apply  i  ^4"  ^ir  liose  in  repairs ; 
you  cannot  apply  anything  but  M.  C.  15.  standard  i^"  hose. 
While  I  j4"  applied  prior  to  September  i.  19CX).  is  acceptable  in 
interchange,  no  road  can  now  apply  it  to  the  cars  and  make  a 
bill  against  the  owner. 

AIR.  STARK :  I  agree  with  Mr.  Dyer,  but,  of  course,  there 
is  no  use  in  crying  over  spilled  milk.  The  Arbitration  Commit- 
tee have  made  their  decision.  There  is  no  question  that  there  has 
been  a  great  deal  of  monex'  put  into  hose  that  is  now  of  no  value. 
We  can  understand  why  it  is  desirable  to  have  hose  labeled  M.  C. 
B.,  for  that  indicates  that  it  has  been  manufactured  under  M.  C. 
B.  specifications.  But  when  we  state  that  air  hose  cannot  be  used 
if  the  dimension  1%  has  been  inadvertentl}'  omitted,  it  would 
seem  like  a  pretty  radical  enforcement  of  a  law  that  doesn't  bring 
about  any  results.  Neither  does  the  initial  of  the  purchaser  make 
the  hose  any  better.  In  that  particular  case  it  indicates  who  is 
responsible  for  the  ])urchasing  of  the  hose.  But  that  cannot  now 
be  avoided,  because  the  Arbitration  Committee  have  already  made 
their  ruling. 

AIR.  KLEINE:  We  have  got  to  uphold  the  Arbitration 
Committee  in  their  ruling  on  air  brake  hose.  While  we  are  nipped 
the  same  as  lots  of  other  people  by  not  having  the  j^roper  label  on 
our  hose,  at  the  same  time  the  Arbitration  Committee  could  not 
have  ruled  dift'erentl}'.  If  they  allowed  a  single  item  to  be  elimi- 
nated from  that  badge  plate  the  other  fellow  who  had  left  ott 
"M.  C.  B.  Standard"  could  have  said  his  hose  was  an  M.  C.  11. 
standard  just  as  well  as  his  neighbor's  hose.  The  only  way  the 
Arbitration  Committee  could  decide  the  case  was  strictly  in  ac- 
cordance with  the  standard  badge  plate.  That  calls  for  the  in- 
foriiiation  complete. 

Rule  No.  75 : 

.\IR.  GIES:  Why  not  include  the  bolts,  nuts  and  plates? 
They  are  required  in  applying  the  blocks. 

PRESIDENT:  Do  you  contemplate  including  the  whole 
outfit  ? 
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a  large  amount  of  money  as  they  have  in  air  hose  at  present.  I 
do  not  think  the  suggestion  should  go  through.  It  is  up  to  the 
owners  to  remove  the  hose,  but  not  the  intermediate  lines. 

AIR.  KLEIXE:  The  changes  suggested  by  the  committee 
are  simply  in  line  with  Arbitration  Decision  No.  799.  It  makes 
absolutely  no  difference  in  the  present  practice.  The  delivering 
company  is  to  be  responsible  for  wrong  air  brake  hose  on  cars 
offered  in  interchange,  and  our  rules  have  simply  been  changed  to 
conform  thereto,  because  the  old  rules  will  become  obsolete  this 
year. 

AIR.  DYER :  I  do  not  think  it  is  in  accordance  with  the  Ar- 
bitration decision.  That  decision,  as  I  understand  it,  does  not  give 
an  intermediate  line  authority  to  remove  a  hose  from  another 
company's  car  on  the  authority  of  somebody  else's  defect  card. 

AIR.  KLEIXE:  It  is  correct  that  the  rule  has  caused  the 
railroad  companies  thousands  of  dollars,  because  in  some  way  or 
other  they  did  not  have  their  badge  plates  to  conform  with  the 
AT.  C.  B.' standard.  For  years  the  AI.  C.  B.  committee  has  warned 
the  railroads  through  the  interchange  rules  that  they  must  apply 
air  brake  hose  in  accordance  with  M.  C.  B.  standard.  The  only 
way  an  inspector  can  determine  that  a  hose  is  AI.  C.  B.  standard 
is  by  the  badge  plate  on  the  hose,  therefore  that  badge  plate  must 
be  strictly  in  accordance  with  the  AI.  G.  B.  standard. 

The  making  of  owners  responsible  for  all  wrong  air  brake 
hose  after  September  i.  1909,  in  the  first  place,  and  after  that 
delivering  company  responsible,  was  with  the  idea  of  getting  AI. 
C.  1).  standard  air  brake  hose  on  the  cars.  If  the  delivering  com- 
pany is  out  of  hose  it  can  put  on  an  AI.  C.  B.  defect  card.  It  is 
for  the  purpose  of  changing  to  AI.  C.  B.  standard  and  I  do  not 
.see  why  an  intermediate  road  should  not  make  that  change.  It 
is  a  matter  of  indifference  whether  the  owner  or  the  intermediate 
road  removes  the  hose,  the  delivering  company  has  put  the  defect 
card  on  the  car.  •  .  •     - 

AIR.  DYER:     If  the  intent  of  this  suggestion  is  to  legislate 
those  hose  out  of  existence.  I  haven't  anything  further  to  say. 
AIR.  KLEIXE :    That  is  what  it  is  for. 
Rule  No.  71  : 
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and  yet  we  would  hardly  think  of  making  slid  spot  wheels  an 
owner's  defect,  simply  because  it  is  difficult  to  detect. 

MR.  DYER:  I  do  not  think  it  is  difficult,  if  proper  care  is 
taken,  to  discover  slid  flat  wheels. 

MR.  S.  M.  HINDMAN :  As  for  the  slid  flat  wheel,  the  same 
can  easily  be  determined,  as  it  can  be  detected  by  the  sound. 

Regarding  chipped  flanges,  we  are  all  aware  that  the  same 
are  caused  by  track  conditions,  and  for  that  reason  I  do  not  think 
it  is  right  to  penalize  the  car  owner ;  if  a  car  with  a  chipped  flange 
passes  one  of  our  interchange  points  and  our  inspectors  fail  to 
catch  same,  we  w^ould  be  responsible  for  not  obtaining  protection 
at  that  time. 

On  motion  of  Mr.  Stark  the  recommendation  of  the  Commit- 
tee is  adopted. 

Rule  No.  33 : 

Change  to  read  :  "Cars  equipped  with  air  brake  hose  other 
that  \}i",  M.  C.  B.  standard,  and  so  branded  {See  Fig  7).  ex- 
cept cars  equipped  with  114-inch  M.  C.  B.  standard  hose,  and  so 
branded,  manufactured  and  applied  prior  to  September  i,  1909, 
will  be  accepted  in  interchange.  Delivering  company  responsi- 
ble. 

NoTK :  If  date  of  application  is  not  cut  off  from  badge  date 
of  manufacture  will  be  accepted  as  date  of  application. 

To  agree  with  Arbitration  Decision  799,  Figure  No.  7  should 
be  included  in  the  rules  showing  a  cut  of  the  standard  i^"  M.  C. 
B.  Label  for  Air  Brake  Hose,  now  shown  in  the  1909  M.  C.  B. 
Proceedings,  page  598,  and  sheet  M.  C.  B.  18. 

MR.  DYER :  I  would  like  to  know^  what  is  going  to  be  done 
with  the  air  hose  that  are  removed  from  cars  under  present  ar- 
rangements. It  seems  to  me  thousands  of  dollars  have  been  paid 
out  for  air  hose  that  have  been  removed  and  cannot  be  used  any 
longer.  If  you  permit  intermediate  roads  to  remove  hose  on 
the  authority  of  a  defect  card,  those  hose  will  be  used  in  their 
own  service.  These  hose  will  be  put  to  the  same  stresses  and 
strains  in  other  than  interchange  traffic,  and  I  do  not  think  this 
committee  wants  to  legislate  those  air  hose  out  of  existence  en- 
tirely and  have  the  railroads  and  private  car  owners  lose  such 
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MR.  KLEIXE:  We  will  be  satisfied  if  we  get  the  spacing 
Ijlock  back.    We  will  be  willing  to  give  the  bolts,  nuts  and  plates. 

MR.  GIES :  If  the  blocks  are  to  be  returned  the  bolts,  nuts 
and  plates  should  be  returned  with  them.  You  cannot  use  one 
without  the  other. 

MR.  KLEINE:    There  is  no  objection  to  including  them. 

PRESIDENT:  You  might  make  it  read  "Metal  spacing 
blocks  and  attachments." 

MR.  HINDMAN:  In  view  of  the  fact  that  this  suggestion 
lias  been  made  to  the  Arbitration  Committee  several  times  and 
been  rejected,  I  think  it  would  be  advisable  to  simply  mention  the 
spacing  blocks. 

MR.  GIES :  Ask  for  all  the  parts,  and  if  we  don't  get  all  we 
ma\-  get  part  of  them. 

PRESIDENT:     Give  a  rebate? 

MR.  KLEINE:  The  committee  will  be  entirel\-  satisfied  to 
have  it  read  "Metal  spacing  blocks  and  attachments."  The  com- 
mittee will  be  very  glad  to  accept  that. 

Rule  No.  yy : 

MR.  GIES:  If  there  is  any  method  by  which  you  can  com- 
l)el  the  inspectors  to  fill  out  both  sides  of  the  card.  I  believe  it 
should  be  adopted  and  enforced. 

MR.  KLEINE:  It  is  now  required  to  fill  out  both  sides  of 
the  card  for  the  reason  that  the  outside  of  the  card  which  is  tacked 
to  the  car  very  often  becomes  illegible.  Since  the  report  went  to 
])rint  we  received  a  suggestion  that  only  one  side  of  the  repair 
card  be  filled  out  and  the  repair  card  doubled  over  and  tacked  to 
the  car  with  two  tacks,  in  order  to  avoid  the  writing.  That  is  be- 
fore you  for  discussion.  Personally  I  feel  that  the  repair  card  is 
on  that  car  so  that  it  can  be  read  by  the  inspector,  and  we  should 
not  take  the  chances  that  it  will  not  be  tacked  on  again.  As  the 
card  will  not  be  legible  for  any  great  length  of  time,  both  sides 
of  the  card  ought  to  be  filled  in  and  tacked  to  the  car  as  required 
by  the  rules. 

Rule  No.  89:  • 

MR.  KLEINE :  I  might  say  that  while  this  is  a  very  lengthy 
rtile  and  the  Arbitration  Committee  might  not  feel  that  they  want 
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to  adopt  it  in  this  elahorate  form,  yet  it  is  perfectly  equitable. 

PRESIDENT;  It  is  a  pretty  big  proposition.  We  are  just 
getting  into  the  steel  wheel  problem  and  we  have  got  to  have  some 
rules  to  govern  the  handling  of  them.  Can  we  have  any  discus- 
si(Mi  on  it? 

Rule  No.  112 : 

MR.  KLEINE:  There  is  no  price  given  in  the  rules  now 
and  we  did  not  have  the  New  York  Air  Brake  Company's  prices 
for  comparison,  so  we  thought  we  would  take  the  Westinghouse 
niaiuifacturer's  price  and  leave  out  the  question  of  freight  on  the 
triple  valve. 

General : 
MR.  KLEINE:  I  might  modify  that  by  saying  that  in  some 
cases  the  Arbitration  Committee  has  referred  to  the  present  rules 
when  considering  steel  car  combination,  such  as  three  sills,  but 
the  details  to  which  vour  Committee  refer  are  other  defects,  such 
as  bent  end  sills,  etc.,  which  are  due  to  rough  usage. 

(Add  to  next  to  last  paragraph  the  following:)  Your  Com- 
mittee would  welcome  the  appointment  of  some  of  the  other  mem- 
bers of  the  Club  who  are  not  on  the  Standing  Committee  for 
Rules  of  Interchange.  These  names  were  suggested  simply  on 
account  of  those  now  on  the  Committee  handling  the  steel  cars 
and  are  the  ones  with  whom  your  chairman  is  acquainted.  We 
would  be  glad  to  have  some  of  the  members  of  the  Club  act  with 
us  (Ml  this  committee. 

l^RESIDENT:  That  is  a  question  we  can  bring  up  later  if 
we  find  there  are  other  members  who  would  be  valuable. 

This  report  is  signed  by  the  entire  Committee  of  the  Railway 
Club  of  Pittsburgh,  and  the  entire  report  is  now  before  you  for 
adoption  or  rejection  in  whole  or  in  part. 

MR.  A.  LAMAR:  I  see  the  Committee  has  not  made  the 
same  recommendation  for  the  change  in  Rule  76  as  they  have 
given  under  Rule  3,  show'ing  the  location  of  the  journal  boxes  as 
A  R  I,  A  R  2,  etc.,  and  I  think  that  should  also  be  incorporated 
under  Rule  76  to  be  consistent. 

MR.  KLEINE:  That  is  entirely  correct.  That  should  be 
done. 
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PRESIDENT :    That  can  be  added  to  the  paper. 

ON  MOTION  of  Mr.  F.  R.  McFeatters  the  report  of  the 
Committee  is  adopted  and  a  vote  of  thanks  is  extended  to  the 
Committee  for  their  able  work. 

MR.  DYER:  I  would  like  a  little  information.  I  have  un- 
derstood that  the  Arbitration  Committee  in  handing  down  their 
decision  in  799  changes  the  note  to  Rule  33  from  "'Cars  equipped 
with  i%"  M.  C.  B.  standard  air  hose  and  so  branded,  applied 
prior  to  September  i,  1909,"  to  read  "manufactured  prior  to  Sep- 
tember I,  1909."  If  I  have  been  misled  I  would  like  to  be  put 
right. 

PRESIDENT :  Your  understanding  is  that  the  Arbitration 
Committee  ruled  that  way  ? 

MR.  DYER:    Ruled  that  it  is  proper  to  say  manufactured. 

PRESIDENT:  And  that  would  give  you  the  right  to  apply 
tbat  sort  of  hose  at  any  time  ? 

MR.  DYER  :    Yes,  sir. 

MR.  KLEINE:  I  thought  that  point  might  not  be  clear  to 
some  of  the  members.  I  might  read  from  the  decision  of  the  Ar- 
bitration Committee  in  Arbitration  case  No.  799. 

"Air  hose  with  pasters  applied  will  not  be  accepted  in  inter- 
change. It  is  to  be  understood,  however,  (as  provided  for  in  note 
following  Rule  33),  that  lyl-'mch  M.  C.  B.  standard  air  hose,  and 
so  branded  and  applied,  will  be  accepted  in  interchange,  provided 
date  of  manufacture  reads  previous  to  September  i,  1909.  If 
date  of  application  is  not  cut  off  from  badge,  the  date  of  manu- 
facture will  be  accepted  as  date  of  application." 

PRESIDENT:  You  can  put  them  on  and  not  cut  out  the 
date,  if  you  want  to  save  your  old  hose. 

ON  MOTION,  Adjourned. 


31n  iHrmnrtam. 

WILLIAM  W.  COLBURN 


Our  Heavenly  Father,  in  His  mysterious  but  all-wise 
Providence,  has  suddenly  removed  from  among  us  our 
late  friend  and  associate,  William  W.  Colburn.  There- 
fore be  it 

RESOLVED,  That  the  Railway  Club  of  Pittsburgh  deeply 
deplores  its  loss  and  extends  to  his  bereaved  family 
and  friends  our  sincere  and  heartfelt  sympathy  in  their 
hour  of  sorrow;  and  be  it 

RESOLVED,  That  these  resolutions  be  spread  on  the 
minutes  of  this  Club  and  a  copy  of  same  presented  to 
his  family. 

JOHN  D.  CONWAY, 
HOWARD  E.  SWARTZ, 
ROY  L.  SLOCUM, 

Committee. 


ESTABLISHED 
1891 


EDWARD  KERR,  President 
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Sole  Manufacturers  of  CORINTHIAN  BRONZE  for  Driving  and  Rod  Brasses. 
High  Grade  Babbitt  Metals.       Daily  Capacity  50,000  Lbs. 

Office  and  Works,  Thirty-first    Street   and    Penn    Avenue. 

THE  JANNEY  "X"  COUPLER 
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LATROBE    STEEL  AND  COUPLER  COMPANY'S 

Melrose  Park  Plant 
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THE  NATIONAL  MALLEABLE 
[CASTINGS   COMPANY 

Sharon,  Tower,  Climax,  Latrobe,  Melrose  and.Chicago  Steel  Couplers 


THE  FOREST  CITY  PAINT  &  VARNISH  CO. 

CLEVELAND.    OHIO 

Specialists    in 

Railroad  Paints  and  Varnishes 


RAILWAY    STEEL-SPRING    COMPANY, 

Springs, 

Latrobe  Tires, 

Steel  Tired  Wheels. 

GENERAL  OFFICE.  71  BROADWAY.  NEW  YORK. 

!  BRArCn  OFFICES:-CHICA0O,  ST.    LOUIS,    ST.    PAUL,    WASHINGTON,  D.  C. 


Ddtiid$cu$  Brake  Beam  Co., 

...Manufacturers  of... 

"Damascus  and  Waycon"  Beams. 

General  Offices,  Eastern  Factory,  Western  Factory, 

CLEVELAND.  OHIO.       SHARON,  PA.       EAST  ST.  LOUIS,  ILL. 
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Rust  Proof  Steel  Hose  Clamper 

For  Air  Brake,  Steam  Heating  and  Tank  Hose 

J.  R.  CLANCY,  MFR.,  Syracuse,  N.  Y. 

MAIN  BELTING  Co.,  Sales  Agt. 

33  Terminal  Way,    Pittsburgh,  Pa. 
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STANDARD  STEEL  CAR  COMPANY 
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(  CHICAGO:     Fisher  Building 


(  BUTLER,  PA. 
WORKS  \  NEW  CASTLE.  PA. 


HAMMOND,  IND. 


STEEL   AND    COMPOSITE 

FREIGHT  CARS 

For  all  Classes  of  Service,  from  our  Standard  Designs, 
or  according  to  Specifications  of  Purchasers. 

Steel  Car  Underframes 

TRUCKS,  BOLSTERS,  BRAKE  BEAMS,  ETC. 

Capacity  50,000  Cars  per  Annum     S.te^ 


THE 
BUTLER 

FRICTION 
GEAR. 

Piper  Patents 

250,000 


DRAWBAR  ATTACHMENTS 


RELIABLE 

TANDEM 
SPRING    GEARS. 

61x8,  or  8x8  Springs 

Perfect  Spring  Protection. 

No  Strain  on  Yoke  Rivets 

Except  in  Pulling. 

THE  BUTLER  DRAWBAR  ATTACHMENT  COMPANY 


Send    fos    Catalog. 


CLEVELAND.    OHIO 


STANDARD  STEEL   PLATFORMS 

ARE  IN  USE  BY  259  COMPANIES 

SESSIONS— STANDARD  FRICTION   DRAFT  GEARS 

ARE  IN  USE  BY  149  COMPANIES 

—  BOTH  MADE  BY— 

THE  STANDARD  COUPLER  CO. 

CHICAGO:  People's  Gas  Building  NEW  YORK:  2  Rector  St. 
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Union  Steel  Casting  Company, 

PITTSBURG,  PA. 

Steel  Cast  Locomotive  Frames,  Driving 

Wheel  Centers,  and  Miscellaneous 

Locomotive  Castings. 

Vanadium  Steel  Castings  a  Specialty 


WARD  EQUIPMENT  CO. 

Heating  Apparatus  for  Railway 
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LINO  CEMENT  METAL  PAINTS 

A  pure  Portland  cement  ground  in  oil. 

Let  us  show  you  proofs  that  it  is  unaffected  by  strong  acid, 

brine,  heat,  salt  air.  moisture,  etc. 


THE  LINO  PAINT  COMPANY 

===  COLLIN  WOOD,  OHIO.^ 


BRADY  BRASS  CO. 


MANUFACTURERS    OF 


CYPRUS  BRONZE   FOR   LOCOMOTIVE  and   CAR   BEARING   USE 
ENGINE  CASTINGS  BABBITT  METALS 

JOURNAL  BEARINGS       MOTOR  BEARINGS 

General  Office  and  Works,    200-2 14  Tenth  Street.  Jersey  City.  N.  J. 
DANIEL  M.  BRADY,  President 


GUILFORD  S.  WOOD 

Railway  Necessities 

GREAT  NORTHERN  BUILDING 
CHICAGO 


MECHANICAL  RUBBER  GOODS 

ROME  COPPER  FERRULES 

P.  &  W.  PRESERVATIVE 

ROLLED  STEEL  TIE  PLATES 

CAR  VESTIBULE  DIAPHRAGMS 

INLAID  LINOLEUM,    COCOA  MATTING,  CARPETS 
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WESTERN  R/^ILWAY  EQtIP.  CO., 

ST.  LOUIS,  MO- 

Western   Brake  Jaws  Linstrom  Syphon 

Angle  Cock  Holders  Sill  Pockets 

Acme  Pipe  Clamps  Hoerr  Car  Doors 

Automatic  Brake  Slack  Adjusters 


TURNBUCKLES 
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Forgings 


CLEVELAND  CITY  FORGE  ANU  IRON  CO.,  CLEVELAND,  OHIO 

STEEL  CAR  FORGE  COMPANY 
=  Forging  Specialists  == 


NEW  YORK         PITTSBURGH 


CHICAGO 
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WOVEN  WIRE 

MONESSEN,    PA. 


FENCE  GO. 


MAKE  A  RPECIALTY  OF 


HIGH  CARBON  STEEL  RODS,  WIRE, 
FENCING,  REINFORCING  FABRIC. 
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SIPE'S  JAPAN   OIL 


IS  SUPERIOR  TO  UNSEED  OIL  AND  DRYERS 

FOR    ALL    KINDS    OF    PAINTING 

IN  DAILY  USE  BY  ALL  THK  LKADINQ  RAILROADS  IN  THE  UNITED  STATES 
MANUFACTURED     ONLY    BY 


CHICAGO,  ILL.  JAMES  B.  SIPE  &  CO.  Allegheny,  pa. 
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I    Pittsburgh  Testing  Laboratory,  | 

Pitisburgh,  Pa. 

INSPECTION  of  Bridges,  Buildings,  Locomotives, Cars,  Boilers, 

Pumps,  Rails,  Cast  Iron  and  Steel  Riveted  Pipe,  Etc., 

at  the  Mills,  Foundries,  and  Structural  Shops. 
CHEMICAL  ANALYSES  of  Ores,  Water,  Coal,  Coke,  Steel, 

Cement,  Foods,  Investigations. 
CEMENT  TESTING   Complete  Facilities  at   Pittsburgh,  Pa., 

Easton,  Pa.,  Cincinnati,  O.,  Birmingham,  Ala. 
MINING  ENGINEERING  Examinations  and  Reports. 

Chemical  and  Physical  Laboratories  at  Pittsburgh,  Pa. 

Power  Plant  Testing. 

Reports  and  Consultation. 


NEW  YORK.    1  Liberty  St.  PHILADELPHIA.  Crozer  Building. 

RICHMOND.  VA..  Mutual  Building.  CLEVELAND.  O.,  Chamber  of  Com. 
CINCINNATI.  O..  Bell  Block.  ST.  LOUIS.  Mo-.  Chemical  Building. 

BUFFALO.  N.Y..Chapin  Building.  SAN  FRANCISCO.  Howard  Street. 
MILWAUKEE.  373  Prospect  Ave.  EASTON,  Pa..  First  National  Bank, 
CHICAGO.  Monadnock  Block.  NEW  ORLEANS,  Wells  Fargo  Bldg. 

BIRMINGHAM.  Ala..  Woodward  Building. 
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Testimony  From  the 
Actual  Users 


(8') 


C  From  time  to  time  we  have  published  statements  regarding  the 
merits  of  the  "MODERN  BOILER  TUBE,"  i.  e.,  the  steel  tube. 
C  In    the   last   analysis,    the    success    of   any   article    must   depend 
upon   its   own   specific   merits   as   evidenced   by   the   experience   of 
actual  users. 

"I  started  in  on  the  steel  tube,  I  think,  in  1806.  We  made  a 
three  year  test  of  them.  Regarding  pitting,  my  experience  does  not 
go  so  far,  but  as  far  as  our  water  is  concerned,  it  is  very  hard  lime 
water.      The  pitting  only   takes   places   in  places   that   have   real   pure 

water.     As   far  as   service  is  concerned,  just  as   Mr.    ( )    had  in 

his  report,  the  end   that  is  in  the  sheet,  when  the  flues  are  removed, 
is  heavier  at  the  present  time  than  the  iron  flue  would  have  been  in 
three   months'   service,    and   the   flues   at   the   present   time   are   not   re- 
moved on  account  of  the  flues  being  worn  out,  but  simply  to  get  the 
mud  and  scale  out  of  the  boiler." 
C  At    the    1909    Convention    of    the    International    Master    Boiler 
Makers'   Association,  held  in   Louisville,   Ky.,  there  was  a  discus- 
sion   of   the    report    of   the    Committee    on    Boiler    Flues,    and    we 
quote   from   the  published  proceedings   the   remarks   of  the  repre- 
sentative of  a  large  railroad: 

C  We   call   attention   in  the   above   to   one  point,  viz:   this  gentle- 
man started   the  use  of  steel  tubes  a  number  of  years   ago   (at  a 
time  when  very  few  steel  tubes  were  used).     The  boiler  tube  to- 
day,  by   reason   of   better   knowledge   of   requiremnts   to   which   it 
must  be  subjected,  has  been  improved. 
(I  We  formerly  made  both  the  steel  and  iron  boiler  tube. 
(I  Becoming  convinced,   however,  by  our   experience  and   the   ex- 
perience of  many  others,  that  the  steel   tube  was   the  MODERN 
BOILER  TUBE,  we  discontinued  the  manufacture  of  iron  tubes, 
and  are  now  devoting  our  entire  attention  in  the  boiler  tube  line 
to  the  steel  tube. 
(T  We  make   two  kinds  of  steel   tubes: 

(a)  The  SHELBY  SEAMLESS  STEEL  boiler  tube.  These 
tubes  are  just  what  their  name  implies,  i.  e.,  seamless,  being  made 
from  a  pierced  billet  without  seam  or  weld.  This  type  of  steel 
boiler  tube  has  been  adopted  by  the  United  States  Navy,  after 
the  most  rigid  tests  possible. 

(b)  SPELLERIZED  STEEL  boiler  tubes.  These  tubes  are 
made  by  a  special  process,  with  a  view  to  withstand  severe  con- 
ditions of  service. 

NATIONAL  TUBE  COMPANY 

General  Sales  Offices:  Frick  Bldg.,  PITTSBURGH,  PA. 

DISTRICT  SALES  OFFICES: 

ATLANTA  PITTSRURGH  NEW  YORK 

CHICAGO  PHILADELPHIA  ST.  LOUIS 

DENVER  PORTLAND  SEATTLE 

Export  Representatives:     U.  S.  STEEL  PRODUCTS  EXPORT 
CO.,  New  York  City. 

*We    have    issued    seven    announcements    regarding   the    "Testimony    from    tlie 
Actual   Users"  in  previous  issues,  and  the  above  is  the  eighth  of  the  series. 


NEW  ORLEANS 
SAN  FRANCISCO 
SALT  LAKE  CITY 


Gould  Coupler  Co, 


OFFICES 

341-347  Fifth  Ave.,  New  York 

The  Rookery, 

Chicago 
Depew,  N.  Y. 


WORKS 

Axle  Forge,  Depew,  N.  Y. 
Malleable  Iron, 

Depew,  N.  Y. 
Cast  Steel,  Depew,  N.  Y. 


The  Hartman  Ball-bearing   Center  Plate  and  Side  Bearings. 


THIS   SPACE  FOR  SALE. 
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BALL'S 


OXOLIN 


VARNISH  REMOVER  r.o.stcpco 

THE  IDEAL  PAINT  OIL 


NORWAY 
TURPENTINE 


^ 


Ball  Chemical  Co. 

I    aTw":  v'jn  B°u"in%treet.  ^"1*°"  ^'^^-  PITTSBURGH.  PA. 

VS  J) 


MANNING,  MAXWELL  &  MOORE, 

ROBT.  A.   BOLE,   MANAGER,   PITTSBURGH  BRANCH, 

-^F*MRK.     BUILDIINCi  »^> 

LONG  DISTANCE  TELEPHONE  CALL.     GRANT  67 


Ra^ilway  and  Mzwchinists'  Tools  and  Supplies,  Electric 
Traveling  Cranes,  Compressors,  Pneumatic  Hoists,  Rivet- 
ers, and  complete  Machine  Shop  and  Foundry  Equipment. 

NATIONAL  vA/^^^L,  COMPANY 

MANUFACTURERS  OF 

STEEL  TIRED  AND  CHILLED  CAST  IRON 

CAR  WHEELS 

GENERAL  OFFICES.  pocHESTER.  n'^y^" '^Ptts burgh,  pa 

505  preble  ave.  sayre,  pa.  cleveland,  o 

Allegheny,    Pa.  new  york  city,  n.  y. 

Jimmion.  master  Car  Builders! 

The  M.  C.  B.  rules  of  interchange  .«.  The  use  of  our  steel  back  shoe 
provide  for  the  use  of  the  steel  \^P  will  mean  a  saving  in  brake  shoe 
back  brake  shoe  on  your  /jk\  maintenance,  brake  heads  and 
freight  equipment.  '^'        brake  beams. 

The  steel  back  brake  shoe  is  an  economy  on  all  railway  equipment. 
LET  US  PROVE  IT  TO  YOU. 

AMERICAN  BRAKE  SHOE  &   FOUNDRY  COMPANY, 

The  Steel  Back  Brake  New  York,  N.  Y.,  Mahwah,  N.  J., 

Shoe  Chicago,  III. 

lA/RITE     iROR    S/\/V\F»LE    OF^ 

Stabrite  Front  End  Paint 


/Vl/^n»E    B"V 


Chas.  R.  Long,  Jr.  Company 

INCORPORATED 
MANUFACTURERS  OF 

BRIDGE  PAINTS.  LOUISVILLE,    KY. 


Iv 

I  Nathan  Manufocturing  Co. 

<  85  -  93  Liberty  Street,  New  York. 

<  1612  Old  Colony  Building,  Chicago. 

I  Monitor,  Simplex  and  Nathan  Injectors 
?  for  Locomotives 


AND 


I  Sight-Feed  Lubricators. 

3  All  specially  arranged  for  Higb-Pressure  Engines.  S 

\    STEAM  FIRE  EXTINGUISHERS  FOR  SWITCHING  AND  YARD  ENGINES.    \ 

)  Boiler  Washers,  Boiler  Testers,  Rod  and  Guide  i 

t  Oil  Cups,  Etc.  : 

)  SOLE  AGENCY     FOR  THE 3 

>   Coale    Muffler    O    Safety    Valve    Co.,   Inc.   < 

PITTSBURGH  COAL  COMPANY 

Producers  of  All  Grades  of 

Steam  Coal 

Railroad  Fuel    a  Specialty 

General  Offices:    232  Fifth  Ave.  PITTS3URGH,  PA. 


LOCOMOTIVE  BLOW-OFF 


DOES  SATISFACTORY  y70RK 
ON  MANY  ROADS. 

Can  be  worked  from  cab  or 
foot   board  while   running. 


A  catalog  or  call  by  Representative 
for  the  asking.     0     tt     &     &     0 


OMESTE- 


ValTfi  Mi  Co., 

Works:  Homestead,     Pittsburgh,  Pa. 


CROSBY   STEAM    GAGE   &   VALVE   CO. 

Standard  Locomotive  Specialties 

Make  a  Perfect  Equiimient. 
Crosby  Locomotive  Pop  Safety  Valves, 

Plain  or  Muffled. 
Crosby  Steam  Pressure  and  Duplex  Gages. 
Crosby  Counter  and  Pressure  Recorders. 
ORIGINAL  Single  Bell  Chime  Whistles. 
Johnstone  Blow-off  Valves. 

CROSBY  STEAM  ENGINE  INDICATOR. 

with  Sargent's  Electrical  Attachment  for  tak- 
ing any  number  of  diagrams  siiiniltaneou.sly. 

MAIN  OFFICE  AND  WORKS.  BOSTON,  MASS. 

I  Stores  :      Boston,  New  York,  Chicago  and  London,  England. 

Send  for  Catalogue  and  Prices, 


This  Space  For  Sale 


FRANKLIN  AIR  COMPRESSOR 

Class  C.  S.  C.with  mech.inically 

operated  intake  valves 

AIR  TOOL  SPECIALTIES 

MANUFACTURED    BY 


FRANKLIN 

AIR  COMPRESSORS 

"LITTLE  GIANT,"  "BOYER"  AND 
KELLER  DRILLS,  DUNTLEY  ELEC- 
TRIC DRILLS,  AND  BOYER  AND 
KELLER  RIVETING  AND  CHIPPING 
HAMMERS. 


^      ¥]     ~  DRILLS  ARE  MADE 


1^«W. 


IN  13  SIZES 


CHICAGO       ^ 
PNEUMATIC 
TOOL  CO. 


No.  2  "Little 

Giant"  Drill  with 

Corliss  Valves 


CHICAGO 


NEW  YORK 


WRITE  FOR  SPECIAL  CIRCULAR  No.  58 


GOLD  6ftR  HEftTlNG  &  LIGHTING  GO. 


MANUFACTURERS   OF 

ELECTRIC,  STEAM 
AND    HOT   WATER 


HealiDE  Apparatus  for  Railway  Cars 


Improved     System    of    Acetylene    Car    Lighting, 

giving  entire  satisfaction  on  a  large  number  of  cars. 

Send  for  circular  of  our  Combination  Pressure  and  Vapor  System  of 

Car   Heating,  which  system  automatically  maintains  about  the  same 

temperature  in  the  car  regardless  of  the  outside  weather  conditions. 

LARGEST   MANUFACTURERS    IN   THE  WORLD 

OF  CAR  HEATING  APPARATUS 

Whitehall  Building  17  Battery  Place  New  York 


H.  H.  Hewitt,  Pres.  C.  m.  Hewitt.  Vice  Pres. 

MAGNUS    METAL 

MEETS  ALL  HIGH-GRADE  REQUIREMENTS. 

IT  IS   THE    STANDARD    METAL 

FOR    LOCOMOTIVE   WEARING    PARTS, 

JOURNAL   pnp  f   FAST  PASSENGER  CAR  SERVICE, 
BEARINGS  ■■""  I   HEAVY  FREIGHT  CAR  SERVICE. 

MAGNUS    METAL    COMPANY 

111    BROADWAY,    NEW  YORK. 


The  expense  and  annoyance  of  painting  will  not  recur 
every  year  or  two  if  you  use 

Dixon's  Silica-Graphite  Paint 

the  "Proven  Shield  for  Steel  Work/^      Durability  records 
in  all  climates;  write  for  a  few. 


JOSEPH  DIXON  CRUCIBLE  CO.,  JERSEY  CITY,  N.  J. 


The  National  Malleable  Castings  Co. 

Sharon,  Tower,  Climax  and  Latrobe  Couplers 

For  freight,  passenger  and  locomotive  service. 

Malleable   Iron   Castings   for  Railroad   Purposes. 

Cleveland,  Chicago.  Indianapolis,  Toledo,  Sharon,  ^Melrose    Park. 


ignouse 


Are  you  familiar  with  these  recent  Westinghouse  detail 
improvements  in  air-brake  equipments? 
Hose  Protecting  Coupling 

A    "tk-xiljlL-    l)ca(l"    rciluces   tlic   strains    uiiou    tliL-   host-   by    allowing   disengage- 
ment,   lietore    tiu-    ]iiill    becomes    sufhcient    to    damage    the    hose. 

Centrifugal  Dirt  Collector 

excludes,     by     the     combined     action     of     centrifugal     force     and     gravity,     all 
foreign    matter    without    reducing    the    area    of    opening    in    any    way. 

Galvanized  Annealed  Steel  Hose  Clamp 

Last    indefinitely    eliminating    the    loss    due    to    breakage    in    removing    and    re- 
placing   the    ordinary    malleable    iron    clamii. 

Enameled  Reservoir 

.\    double    sjiecial    coating   of    enamel.    Ijoth    inside    and    outside,    makes    it    im- 
jiervious   to   corrosion   from   any  cause. 

The  Westinghouse  Air  Brake  Co* 

WILMERDING,  PA. 


The  Westinghouse 

Single-Phase  Railway  System 

Leads  in  the  Electrification  of  Steam  Roads 

Westinghouse  Electrical  Apparatus 

Leads  in  the  Railway,  Power  and  Industrial  Field 
Westinghouse  Electric  &  ManfV  Co.,  Pittsburg,  Pa. 

Westinghouse  Steam  Turbines 

Westinghouse  Gas  Engines 
Westinghouse  Steam   Engines 
The  Roney  Mechanical  Stoker 

The  Westinghouse  Machine  Co.,  Pittsburg,  Pa. 


LOCOMOTIVES 


MALLET  ARTICULATED  COMPOUND  LOCOMOTIVE 
Built  for  New  York  Central  Lines  (Boston  &  Albany) 

Total  Weight  of  engine   in  working  order,  342,000  pounds. 
Weight  on  driving  wheels,  296,500  pounds. 
Diameter    of   driving   wheels,    57  inches. 
Boiler   pressure,  210   pounds. 

Cylinders,   20i    and    33    x   32  inches. 

Maximum    tractive    power,  66,600  pounds. 

AMERICAPJ    LOCOMOTIVE   COMPANY 

30  CHURCH   STREET,    NEW   YORK. 


The  Franklin  Mfg.  Co. 

C.  J.  S.  MILLER.  President, 
MANUFACTURERS  OF 

"'Rsinforcefl  Corropteil  AstiGslos  MMi  M  ^lieatlilcf 


No  Paint 
Fireproof 


No  Rust 
Everlasting 


Corrugated  Copper  Case  Hardened  Gaskets  and  Composition  Metallic 
Gaskets,   also  Chapman  Circular  Glass  Cutter,   (Patented). 

Asbestos  "Century"  Sheathing  and    Shingles. 

Wool  Packing  Waste  and  Cotton  Waste  for  Wiping. 

Asbestos  Railway  Supplies 

Train  Pipe  Coverings.         Papers,  Packings,  Etc. 
Perfection  Journal  Box  Packing  (Patented) 

85%  Magnesia  Boiler  Lagging. 

FRANKLIN.    PA. 


NILES  RAILWAY  TOOLS 


Electric 

Traveling 

CRANES 

and 

HOISTS 

STEAM 
HAMMERS 

Hydraulic 
Machinery 


Xo.  3  Double  Axle  Lathe  using  High -Power  Steel  Tools. 


NILES-BEMENT-POND  CO. 


Trinity   Building 
111    Broadway,    New   York 


Pittsburg  Office 

Frick   Building 


M.  M.  Cochran,  President. 

W.  Harry  Brown,  Vice  Pre.sident. 


John  H.  Wltrtz  Secretary  and  Treasurer 


WASHINGTON  COAL  &  COKE  CO. 

General  Office!     Oawson,  Fayette  County,  Pa. 

5,000  Tons  Daily  Capacity.        Individual  Cars. 

YOUGHIOGHENY 
COAL. 


STEAM. 


GAS. 


COKING. 


WASHINGTON 
CONNELLSVILLE  COKE. 


FURNACE. 


FOUNDRY. 


CRUSHED. 


Shipments  via  B.  &.  O.  Railroad  and  P.  &.  L.  E. 
Railroad  and  Connections. 

Sales  Office:     PITTSBURG,     PA. 

N.  P.  HYN  DM  AN,  Sales  Agent.     H.R.  HYNDMAN,  Ass't  Sales'  Agt 
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THE  BEST  STAYBOLT 

FOR  LOCOMOTIVE   FIREBOXES 


RAILROADS  ARE  NOW  USING 
THE  TATE  FLEXIBLE  STAYBOLT 

AT  THE   RATE  OF 
1,250,000   A  YEAR 


OUR  SERVICES  ARE  ALWAYS 
AT  YOUR  COMMAND 

FLANNERY  BOLT  COMPANY 

FRICK   BUILDING 

PITTSBURGH,   PENN. 
B.  E.  D.  STAFFORD,   =   GENERAL  MANAGER 


J.  ROGERS  FLANNERY  &  CO. 

SELLING    AGENTS 

FRICK   BUILDING 

PITTSBURGH,     PENN. 


THE  ASHTON  VALVE  CO. 

...  MAKERS  OF  THE  ... 

Hiflti6St  Grade  Muttler  and 
Open  Pop  Safety  Valves, 

Locomotive  Steam  and  Air 
[^J^^  Pressure  Gages, 

271  FRANKLIN  ST.  BOSTON,  MASS. 


HUNT-SPILLER  IRON 

STRE\GTH  A\D  WEARING  QLALITIES 

THAT   ARE   ABSOLUTELY   NECESSARY    IN 

LOCOMOTIVE  CASTINGS 

PRICES   MODERATE  RESULTS    GREAT 

Manufactured    Only    By 

Hunt'Spiller  Manfg.  Corporation 

W.    B.    Leach,   Genl   Mangr.   &,  Trcas. 


OFFICE    AND    WORKS: 

383   DORCHESTER   AVENUE 
50.   BOSTON,    MASS 


J.  G.    PLATT, 

Mechanical   Representativc 


Galena = Signal   Oil   Company 

FRANKLIN,  PENNA. 

SOLE    MANUFACTURERS  OF  THE  CELEBRATED 

Galena  Coach,  Engine  and  Car  Oils,  and  Sib- 
ley's Perfection  Valve  and  Signal  Oils. 

Guarantee  cost  per  thousand  miles  for  from  one  to  five 
years  when  the  conditions  warrant  it. 

Maintain  Expert  Department,  which  is  an  organization 
of  skilled  railway  mechanics  of  wide  and  varied  experience. 

Services  of  experts  furnished  free  of  charge  to  patrons 
interested  in  the  economical  use  of  oils. 

Street  Railw&.y  Lubrication  &.  Specialty. 


Please  write  to  home  office  for  CHARLES    MILLER. 

further  particulars.  PRESIDENT 


HIGH  GRADE 

Mjill 

edwble  Cd^stings 

"We    are     prepared    to     supply     you 

promptly  with  RELIABLE  castings  for 

railroad     and     miscellaneous    work." 

FORT 

PITT  MALLEABLE  IRON  CO. 

PITTSBURGH.  PA. 
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SPRINGS 
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Journal  Boxes  Made. 


works: 
NEW   KENSINGTON,    PA. 

GENERAL   OFFICE! 

FARMERS  BANK  BLDG   -  PITTSBtRGH,  PA. 


NEW  YORK    -    50  Church  St. 

CHICAGO       -     Fisher  Building. 

ST.  LOUIS     -     Missouri  Trust  Building. 


OFFICIAL  PROCEEDINGS 

qf  the 

Railway  Club   gf  Pittsburgh. 

ORGANIZED  OCTOBER  l8,   1901. 


OFFICERS.  1909  - 1910 

Presideyit. 

D.   J.    REDDING, 

Asst.  S.  M.  P.,  P.  &  L.  E.  R.    R.    Co.,    McKees    Rocks,    Pa. 


First  Vice-President. 

F.    R.    McFEATTERS,    Supt.    Union 
R.   R.  Co.,   Port  Perry,  Pa. 


Second  Vice-President. 

WM.  ELMER,  M.  M.,  Penna.  R. 
R.    Co.,    Pittsburgh,    Pa. 

Secretary. 

C.  W.  ALLEMAN,  Chief  Clerk  to 
Supt.  Motive  Power,  P.  &  L.  E. 
R.    R.    Co.,    Pittsburgh,    Pa. 

Treasurer. 
J.  D.   McILVVAIN,  Rep.,  Main   Belt- 
ing Co.,    Pittsburgh,    Pa. 

Executive  Committee. 

L.  H.  TURNER,  S.  M.  P.,  P.  &  L. 
E.   R.   R.   Co.,   Pittsburgh,   Pa. 

F.  H.  STARK,  S.  R.  S.,  Pittsburgh 
Coal  Co.,   Coraopolis,   Pa. 


Finance  Committee. 

D.  C.  NOBLE,  Prest.,  Pittsburgh 
Spring  &  Steel  Co.,   Pittsburgh,   Pa. 

S.  C.  MASON.  Sec'y,  McConway  & 
Torley    Co.,    Pittsburgh,    Pa. 

C.  E.  POSTLETHVVAITE,  Mgr. 
Sales,  Pressed  Steel  Car  Co.,  Pitts- 
burgh,   Pa. 

Membership  Committee. 

D.  M.  HOWE,  Manager,  Jos.  Dixon 
Crucible   Co.,   Pittsburgh,   Pa. 

C.  A.  LINDSTROM,  C.  E.,  Pressed 
Steel  Car  Co.,  Pittsburgh,  Pa. 

W.  V.  TURNER,  M.  E.,  Westing- 
house  Air  Brake  Co.,  Wilmerding, 
Pa. 

A.  L.  HUMPHREY,  Gen'l  Mgr.. 
Westinghouse  Air  Brake  Co.,  Wil- 
merding,   Pa. 

M.  A.  MALLOY,  M.  M.,  Penna. 
R.    R.    Co.,    Pittsburgh,    Pa. 
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20c  Per  Copy 


Published   monthly,  except  June,  July  and    August,    by    the    Railway    Club    of    Pitts- 
burgh,  C.   W.  Alleman,   Secretary,   General  Offices  P.  &  L.  E.  R.  R.,  Pittsburgh,  Pa. 
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PROCEEDINGS  OF  MEETING. 
APRIL  22nd,  1910. 

The  meeting  wa.s  called  to  order  at  the  Fort  Pitt  Hotel, 
Pittsburgh,  Pa.,  at  8  o'clock  P.  M.,  with  President  D.  J.  Red- 
ding in  the  chair. 
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The  following  gentlemen  registered: 
MEMBERS. 


Alleman,  C.  W. 
Amsbary,  D.  H. 
Anderson,  J.  B. 
Bannister,  E.  J. 
Beatty,  E.  A. 
Bover,  Chas.  E. 
Bulkley,  B.  M. 
Burns,  R.  C. 
Chapin,  E.  S. 
Chittenden,  A.  D. 
Clark,  C.  C. 
Conway,  J.  D. 
Coulter,  A.  F. 
Courtney,  D.  C. 
Cromwell,  S.  A. 
Cunningham,  T-  D. 
Curtis,  H.  C. 
Delaplane,  J.  L. 
Dette,  R.  E. 
Downs,  Joseph  J. 
Drake.  W.  C. 
Dver,  Joseph, 
Elliott,  M.  W. 
Fettinger,  H.  O. 
Gallinger.  Geo.  A. 
Gale,  C.  H. 
Gies.  Geo.  E. 
Grewe,  H.  F. 
Gutierrez,  S.  J. 
Haas.  Benj. 
Hall.  C.  W. 
Hepburn,  M.  J. 
Hilberry,  H.  H. 
Hinsdale,  Clare  L. 
Hood.  D.  G. 
Howe.  D.  M. 
Huyett,  E.  G. 
Jenney,  Jacob 
Kennedy.  Jas. 
Kinter,  D.  H. 
Kleine,  R.  L. 
Kleinhans,  H. 
Knight,  E.  A. 


Koch,  Felix 
Krause,  Julius 
Kull,  W.  A. 
Lehr,  H.  W. 
Leonard,  Jas.,  Jr. 
Lewis,  A.  J. 
Lewis,  Jas.  M., 
Lindstrom,  Chas.  A. 
Lobez.  Pierre  L. 
Long,  R.  M. 
Loudenbeck,  H.  C. 
Lynn,  Samuel 
Mackenzie,  R.  H. 
Matthews,  J.  A. 
Metcalf,  H.  E. 
Murphy,  W.  J. 
McDonnell,  F.  V. 
McFeatters,  F.  R. 
Mcllwain.  J.  D. 
McKeen,  J.  W. 
McNulty,  F.  M. 
Nessle,  j.  B. 
Nickerson.  S.  N. 
Noble,  H.  S. 
Pfeil,  John 
Piatt,  T.  G. 
Porter.  H.  V. 
Post,  Geo.  A. 
Postlethwaite,  C.  E. 
Quest,  W.  O. 
Radclifife.  C.  R. 
Ralston.  T-  S. 
Ranch,  f .  T. 
Rea.  C.  S. 
Redding,  D.  J. 
Rinehart.  H.  W. 
Robinson,  J.  R. 
Rupp,  R.  D. 
Russom.  T.  H. 
Ryan,  W.  F. 
Sanyille,  W.  F. 
Searles.  E.  J. 
Shipe,  Warren  E. 


Visitors. 


259 


Slemmer,  W.  M. 
Smith,  A.  D. 
Smith,  D.  W. 
Smith,  Russell 
Stafiford,  Samuel  G. 
Stark.  F.  H. 
Stiles.  L.  A. 
Stucki,  A. 
Suckfield,  G.  A. 
Sweeley,  G.  P. 
Symington,  C.  J. 


Tate,  R.  H. 
Taylor,  H.  G. 
Tesseyman,  J.  E. 
Thomas,  J.  H. 
Turner,  L.  H. 
Walker,  J.  W. 
Walther,  G.  C. 
White,;.  D. 
Williams,  W.  W. 
Wood,  Ralph  C. 
Woodings,  Emanuel 


VISITORS. 


Albers,  L.  H. 
Allen,  C.  W. 
Alton,  E.  E. 
Boutet,  H. 
Brown,  F.  M. 
Burton,  T.  L. 
Conwav,  Scott  M. 
Davis,  A.  C. 
Demarest,  H.  N. 
Downs,  M.  D. 
Drawbaugh,  E.  L. 
Dunn,  P.  T. 
Edwards.  G.  H. 
Egan.  J.  W. 
Eicher.  Albert  M. 
Elliott,  T.  P. 
Evans,  H.  E. 
Fisher.  E.  M. 
Fitzsimmons,  Jas.  C. 
Flanigan,  M.  D. 
Freshwater,  F.  H. 
Geist,  John  R. 
Goodnow.  T.  H. 
Haynes,  J.  E. 
Hopkins,  C.  C. 
Jenks,  C.  D. 
Johnson,  W.  A. 
Keenov,  G.  A. 
Keller;  W.  L. 
Kimberland,  W.  H. 
Klein,  L.  S. 


Krause.  Robert  A. 
LaBonti,  W.  F. 
Leslie,  S.  Inglis 
Lockhart,  J.  C. 
Lynch,  George 
Machin,  Edwin 
Merscher,  J. 
Milner,  B.  B. 
Morgan,  D wight  C. 
McKinsey,  C.  R. 
Nicol.  Geo.  A. 
O'Donnell.  Thos.  J. 
Parks,  O.  J. 
Pease.  W.  H. 
Rasbridge,  Robert  B. 
Reillv.  Thos.  E. 
Rock,  C.  E. 
Roth,  Philip  J. 
Ryder,  G.  E. 
Sauvage,  W.  H. 
Schuhz.  Geo.  H. 
Scott.  W.  A.,  Jr. 
Sladden.  F.  T. 
Slaybaugh,  H.  B. 
Smith,  Sion  B. 
Smoot,  W.  D. 
Taylor.  Frank  C. 
Toomev.  J.  J. 
Tvrie.  b.  G. 
Walker,  E.  H. 
Walter,  P.  S. 
Wagoner,  Henry 
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The  reacHng-  of   the  minutes  of  the  last  meeting  was  dis- 
pensed with,  they  being  in  the  hands  of  the  printer. 

The   Secretary   read   the   following   list   of   applications   for 
membership : 

Bengnot,  J.  J.,  Assistant  General  Foreman,  Pennsylvania  Co., 
Conway,  Pa.    Proposed  by  E.  A.  Knight. 

Black,  Frank  J.,  Assistant  Master  Mechanic,  Carnegie  Steel  Co., 
Island  Ave..  ]\IcKees  Rocks,  Pa.  Proposed  by  D.  J. 
Redding. 

Brown,  L.  ■\f..  Salesman,  McKenna  Bros.,  253  A'irginia  Ave., 
Pittsburgh,  Pa.     Proposed  by  D.  J.  Redding. 

Forsvthe,  Geo.  B.,  Foreman  Freight  Car  Builders*,  Pennsylva- 
nia Co.,  P.  O.  Box  95,  Conway,  Pa.  Proposed  by  E. 
A.  Knight. 

Hauser,  \A\  M.,  Chief  Clerk,  Accounting  Department,  W'abash- 
Pittsburgh  Terminal  Ry.,  Wabash  Building,  Pitts- 
burgh, Pa.     Proposed  by  C.  O.  Dambach. 

Klein,  L.  S.,  Treasurer.  American  Car  Screen  Co.,  Ferguson 
Building,  Pittsburgh,  Pa.     Proposed  by  J.  D.  Conway. 

Morgan,  Dwight  C,  Vice  President  and  General  Manager.  Pitts- 
burgh &  Shawmut  R.  R.,  Kittannmg,  Pa.  Proposed  by- 
C.  S.  Rea. 

McClintock.  John  D.,  Rep.,  Wm.  Sellers  &  Co.,  Inc.,  1600  Ham- 
ilton St.,  Philadelphia.  Pa.  Proposed  by  F.  M.  Mc- 
Xulty. 

Parry,  \\'m.  I.,  Engineer  and  Salesman.  Carnegie  Steel  Co.,  Car- 
negie Building,  Pittsburgh,  Pa.  Proposed  by  R.  B. 
Woodworth. 

Raedel,  Wm.  P.,  Engine  House  Foreman,  Pennsylvania  Lines 
\\'est,  Xo.  421  Harmony  St.,  Rochester,  Pa.  Proposed 
by  E.  A.  Knight. 

Scott,  \\'.  A.,  Jr..  President,  American  Car  Screen  Co.,  Ferguson 
Building,  Pittsburgh.  Pa.     Proposed  by  J.  D.  Conway. 

Smith,  A.  M.,  General  ^Manager,  Coal  &  Coke  Railway,  Elkins,. 
\\'.  Xa.     Proposed  by  A.  Stucki. 
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Wescoe,  F.  B.,  Stockkeeper,  Pennsylvania  Co.,  P.  O.  Box  337, 
Conway,  Pa.     Proposed  by  E.  A.  Knight. 

PRESIDENT :  When  these  names  have  been  favorably 
passed  upon  by  the  Executive  Committee,  the  gentlemen  will  be- 
come members.  ; 

The  Secretary  announced  the  death  of  Mr.  Frederick  Morti- 
mer Robinson,  of  the  Pressed  Steel  Car  Co.,  whereupon  the 
President  appointed  Messrs.  C.  E.  Postlethwaite,  D.  C.  Xoble  and 
Henry  Gulick  a  committee  to  draft  suitable  memorial  resolu- 
tions. 

PRESIDENT :  If  there  is  no  further  business,  the  paper  of 
the  evening,  by  Air.  R.  L.  Kleine,  Chief  Car  Inspector  of  the  P. 
R.  R.,  will  be  presented. 

INTERCHANGE  OF  FREIGHT  CARS  ON  THE  BASIS  OF 
MASTER  CAR  BUILDERS'  RULES  OF  INTERCHANGE 

VS. 
RUN.  REPAIR  OR  TRANSFER. 


BY    MR.    R.    L.    KLEIXE;,   CHIEF   CAR   INSPECTOR,   PENNSYLVANIA   R.    R. 

CO.,   AETOONA. 


Mr.  President  and  Gentlemen : — The  title  of  this  paper  has 
been  a  subject  for  discussion  at  a  number  of  Railroad  Clubs 
within  the  past  year,  and  mechanical  periodicals  have  commented 
on  many  phases  of  this  question,  although,  up  to  the  present  time, 
no  definite  conclusions  have  been  reached.  As  the  question  at  is- 
sue is  a  vital  one  and  inasmuch  as  the  railroads  centering  in  Pitts- 
burgh are  interchanging  cars  strictly  in  accordance  with  Master 
Car  Builders'  Rules  of  Interchange,  it  might  be  well  to  study  care- 
fully both  sides  of  this  question  with  a  view  of  ascertaining  what 
is  involved. 

In  the  first  place,  I  would  like  to  state  that  I  am  an  advocate 
of  interchanging  cars  with  the  least  number  of  rejections  or  so- 
called  "set  backs,"  or  in  other  words,  "twentieth  century  inspec- 
tion," but  I  cannot  agree  that  this  will  be  accomplished  by  the  so- 
termed  "run,  repair  or  transfer"  proposition,  and  I  will  endeavor 
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to  point  out  that  the  latter  will  eventually  retard  instead  of  facili- 
tate the  movement  of  the  loaded  car  to  destination. 

The  principle  to  be  effected  is  the  handling  of  the  business  of 
the  country,  that  is,  the  load  from  the  point  at  which  placed  on 
the  car  to  destination  with  minimum  delay.  Under  ideal  condi- 
tions this  result  would  be  obtained  with  a  car  of  proper  construc- 
tion and  in  such  state  of  repairs  as  to  render  it  safe  to  load  and 
safe  to  handle,  the  load  properly  loaded  and  secured  on  the  car 
not  only  for  safety,  as  far  as  the  load  and  car  are  related,  but  also 
the  clearance  and  load  limits  of  the  road  or  roads  over  which  the 
car  under  load  must  move.  If  this  be  true,  the  system  which  will 
place  a  premium  on  the  condition  of  the  car  and  load  at  the  initial 
point  will  be  the  one  to  insure  least  delay  to  the  load  and  car  in 
transit.  Let  us  consider  whether  this  condition  will  be  met  by  the 
adoption  of  the  run,  repair  or  transfer  system  or  by  strict  adher- 
ence to  and  proper  application  of  M.  C.  B.  Rules  of  Interchange. 
NECESSITY  OF  INSPECTION. 

Cars  are  inspected  for  two  general  reasons,  first  and  funda- 
mentally to  insure  their  safety ;  and  secondly  to  determine  the  re- 
sponsibility for  the  physical  condition  of  the  car. 

First — Safety.     The  inspection  for  safety  covers : 

a.  General  construction.  To  determine  whether  the  details 
of  the  car  are  of  sufficient  strength  to  be  hauled  with  safety  in 
the  trains  over  the  road  to  which  it  is  being  delivered. 

b.  Physical  condition.  To  insure  the  underframes,  draft  rig- 
ging, wheels  and  other  parts  of  trucks,  doors,  roofs  and  safety 
appliances  being  in  proper  repairs  in  order  that  the  car  may  be 
safely  handled  to  destination. 

c.  Loading.  This  applies  mostly  to  loads  on  open  cars, 
where  close  inspection  is  necessary  to  see  that  the  lading  is  within 
the  clearance  limits  of  the  road  over  which  the  load  is  to  pass,  as 
well  as  to  know  that  the  load  is  properly  braced  and  blocked. 

d.  Clearance  and  load  limits.  That  no  cars  are  forwarded 
that  exceed  the  clearance  and  load  limits  of  bridges  and  tunnels. 

e.  Tank  car  requirements.  That  cars  conform  to  these  re- 
quirements to  prevent  serious  consequences  from  accidents. 

f.  Rules  and  regulations  for  the  transportation  of  explosives. 
All  cars  loaded  with  explosives,  inflammable  articles  and  acids 
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must  conform  to  the  American  Railway  Association  rules  and  the 
Interstate  Commerce  Commission  regulations  governing  the 
transportation  of  these  articles. 

Second.  The  determination  of  responsibility  for  condition  of 
car  resulting  from  service  while  not  of  the  same  relative  import- 
ance as  the  safety  of  the  car  is  essential  from  the  financial  stand- 
point of  the  parties  interested. 

M.  C.   B.  RULES  OF  INTERCHANGE:. 

The  Master  Car  Builders'  Rules  of  Interchange,  aside  from 
other  points  covered  in  these  rules,  definitely  set  forth  the  respon- 
sibility of  the  car  owner  as  well  as  the  responsibility  of  the  hand- 
ling, or,  commonly  termed,  delivering  company.  An  analysis  of 
that  part  of  the  rules  pertinent  to  this  paper  shows  that  the  fol- 
lowing underlying  principles  are  maintained  in  determining  the 
responsibility  for  repairs,  viz : 

First :  Car  owner's  responsibility  is  so  placed  that  it  tends 
to  improve  the  general  construction  of  the  car,  especially  in  the 
essential  features,  such  as  draft  sills,  coupler,  draft  rigging, 
wheels  and  other  truck  parts,  doors,  etc.,  and  places  a  premium 
upon  the  car  owner  in  maintaining  these  parts  in  serviceable  con- 
dition by  providing  that  the  owner  of  the  car  is  chargeable  with 
the  expense,  labor  and  material  for  specified  parts  broken,  worn 
out  or  missing  in  fair  service. 

Second.  Damage  to  cars  caused  by  rough  handling,  also 
damage  resulting  from  accident  or  derailment  is  chargeable  to  the 
road  handling  the  car.  or  what  is  termed  the  delivering  road, 
thus  protecting  the  car  owner  in  case  the  car  is  misused.  The 
parts  which  constitute  combinations  of  damages  for  which  the 
handling  road  is  responsible,  are  further  definitely  defined  and 
are  so  based  as  to  eliminate  from  combinations  certain  details 
which  in  themselves  if  too  weak  to  stand  the  service  makes  it  tm- 
profitable  to  the  owner  to  allow  such  weaklv  constructed  cars  to 
remain  in  service. 

Third.  In  order  to  insure  the  handling  road  making  prompt 
and  proper  repairs  to  certain  parts  of  the  equipment  essential  to 
safety  and  with  the  view  of  retaining  the  car  in  service  without 
additional  damage,  it  penalizes  the  delivering  road  by  making 
them  chargeable  with  the  repairs  for  their  failure  to  make  the  re- 
pairs and  bill  the  owner  of  the  car ;  in  other  words,  certain  de- 
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fects  for  which  the  car  owner  is  responsible  when  developing  on 
the  handling  road  if  not  repaired  become  delivering  company's 
responsibility  when  offered  in  interchange. 

IXTERCHAXGE  OF  CARS  BASED  OX   M.   C.  B.   RULES. 

Railroads  who  become  subscribers  to  the  M.  C.  B.  Rules  of 
Interchange  do  so  on  the  following  conditions : 

Conditions  of  Acceptance  of  This  Code. 
"Rule  128.     Any  car  owner  or  railway  may  become  a  partiy 
to  this  code  of  rules  by  giving  notice  through  one  of  its 
general  officers  to  the  secretary  of  the  Master  Car  Build- 
ers' Association. 

'■Railroad  companies  becoming  subscribers  to  this  code 
of  rules  must  have  a  representative  member  in  the  Master 
Car  Builders'  Association. 
'■Rule   129.     An}-  car  owner  or  railway  company  that  is  a 
party  to  this  code  of  rules  shall  be  bound  by  same  through 
its  successive  revision,  imtil  one  of  its  general  officers  files 
with  the  secretary  of  the  blaster  Car  Builders'  Association 
its  notification  of  withdrawal. 
"Rule  128.     Any  car  owner  or  railway  may  become  a  party 
must  be  as  a  whole,  and  >w  exception  to  an  individual  rule 
or  rules  shall  he  valid. 
Unless  interchange  agreements  are  based  on  the  M.   C.  B. 
Rules  of  Interchange  they  violate  the  contract  made  by  the  general 
officers  of  the  railroads  interested,  and  all  such  local  agreements 
which  supplant  any  of  the  interchange  rules  directly  affect  all 
the  cars  and  railroads  who  are  subscribers  to  the  rules.     Unfor- 
tunately, most  of  the   so-called  interchange  agreements  deviate 
from  the  rules  in  that  they  pass  cars  on  notation  instead  of  plac- 
ing the  defect  card  on  the  car  at  time  of  delivery,  or  abrogate 
those  rules  which  provide  for  defect  carding  for  material  missing 
from  cars  oft'ered  in  interchange,  or  entirely  disregard  a  rule  to 
avoid    responsibility.      On   account    of   these    various    deviations 
many  questions  have  arisen  locally  which  required  adjustment, 
and  it  is  matters  of  this  kind  that  have  added  considerable  an- 
noyance to  officers   in  charge  of  large  terminals  already  over- 
crowded with  work. 

Notation  Record :     Take  for  example  cars  being  passed  on 
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notation  record.  There  are  ])robal)ly  10  to  15  miles  between  the 
}ards  of  the  deUvering"  and  receiving-  company  and  inspection  is 
made  usually  in  the  receiving  company's  yard,  and  if  defects  are 
found  for  which  the  delivering  company  is  responsible,  a  nota- 
tion is  made  of  the  defects  and  car  allowed  to  proceed.  This 
record  is  forwarded  through  a  routine  channel  until  it  reaches 
the  delivering  line,  who  then  traces  to  ascertain  the  condition  of 
the  car  when  received  on  its  line,  and  so  on  until  the  record  is 
lost,  W'hen  the  defect  card  is  furnished.  When  the  card  is  re- 
ceived, which  may  be  anywhere  from  a  few  days  until  months 
have  elapsed,  the  car  has  either  been  repaired  or  moved  to  desti- 
nation. There  is  an  erroneous  impression  abroad  that  it  would 
require  too  much  time  and  delay  to  freight  to  make  out  the  de- 
fect card,  but  I  contend  that  less  time  and  money  would  be  spent 
by  making  out  the  defect  card  the  first  time  the  defect  is  discov- 
ered and  tacking  it  on  the  car,  and  that  the  movement  of  the  car 
will  in  no  way  be  interfered  with,  providing,  of  course,  the  car  is 
safe  to  move,  and  if  unsafe  the  sooner  the  car  is  repaired  the 
better.  The  notation  record  must  be  taken  and  recorded  every 
time  the  car  is  interchanged. 

Failure  to  Defect  Card  for  Missing  Material:  This  is  another 
rule  largely  abrogated  on  account  of  avoiding  the  responsibility 
for  issuing  defect  card.  The  lost  material  is  on  the  delivering 
line  and  the  rules  have  very  wisely  provided  that  for  the  failure 
of  the  delivering"  line  to  make  repairs  it  is  penalized  by  having  to 
issue  a  defect  card  when  offering  the  car  in  interchange,  for  the 
reason,  as  above  explained,  of  keeping  the  car  in  repairs.  Abro- 
gating this  part  of  the  rule  directly  affects  the  condition  of  the 
car  in  that  it  is  not  repaired  and  fails  to  give  the  provided  pro- 
tection to  car  owner. 

failure  to  Enforce  Individual  Rules:  For  example,  the  M. 
C.  B.  Association  passed  Rule  33  providing  that  all  air  hose  on 
cars  interchanged  after  a  certain  date  must  be  in  accordance  with 
Master  Car  Builders'  standards,  and  in  order  to  enforce  this  rule, 
as  it  was  a  safety  measure,  made  the  delivering  company  respon- 
sible, after  a  certain  date,  for  cars  offered  in  interchange  not 
''quipped  with  standard  hose.  Some  of  the  local  interchange 
agreements  decided  to  abrogate  this  rule,  as  they  did  not  feel  war- 
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ranted  in  enforcing  it  on  account  of  the  expense  involved,  not- 
withstanding that  it  was  a  safety  requirement. 

The  above  cases  are  cited  for  the  reason  that  claims  are 
made  by  some  parties  that  the  rules  are  responsible  for  delay  to 
freight  movement,  but  the  contrary  is  the  case,  for  if  the  rules 
were  enforced  there  would  be  less  delay  ultimately. 

Interchange  Based  on  the  Rules:  There  are  other  inter- 
change points  that  have  entered  into  local  agreements,  either 
written  or  verbal,  which  interchange  cars  strictly  in  accordance 
with  the  M.  C.  B.  Rules  of  Interchange,  these  local  agreements 
covering  where  the  repairs  shall  be  made  to  all  cars  requiring 
shopping,  and,  furthermore,  with  a  view  of  eliminating  from  for- 
warding to  the  interchange  point  cars  in  defective  condition. 
Such  interchange  points  experience  little  or  no  trouble  from  set- 
backs, as  this  practice  is  not  resorted  to,  it  being  understood  be- 
forehand that  loaded  cars  will  not  be  turned  back,  but  that  the 
delivering  company  regulate  the  condition  of  the  cars  inter- 
changed. At  such  points  when  it  is  necessary  to  send  to  shop  any 
number  of  loaded  cars,  either  for  repairs  or  transfer,  the  matter 
is  taken  up  with  the  delivering  line  which  follows  it  to  the  point 
of  loading  and  has  the  condition  of  future  cars  to  be  interchanged 
corrected  before  loading,  or  where  the  proper  placing  of  the  load 
on  the  car  is  involved  the  question  is  taken  up  with  the  loading 
point.  Such  interchange  points  are  either  run  by  joint  inspection 
or  one  road  has  the  defect  cards  of  the  other  road  in  their  pos- 
session and  issues  them  as  may  be  necessary,  the  stubs  or  carbon 
duplicates  being  returned  to  the  delivering  company  for  checking. 
As  the  decisions  are  all  based  on  the  M.  C.  B..Rules  of  Interchange 
no  questions  arise  which  cannot  be  mutally  adjusted,  although 
the  car  under  load  has  either  gone  forward  or  been  transferred. 
In  the  latter  case  the  delivering  line  pays  the  cost  of  transfer, 
which  is  also  in  accordance  with  American  Railway  Association 
Rule  No.  15. 

RUN,  REPAIR  OR  TRANSFER. 
While  the  advocates  of  run,  repair  or  transfer  differ  among 
themselves  as  to  details,  their  general  contention  is  that  the  re- 
ceiving road  should  receive  loaded  cars  in  any  condition  in  which 
they  may  be  delivered  and  after  receiving  the  loaded  car  have 
the  option  of  running  the  car  in  the  condition  received,  repairing 
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tlie  car  if  necessary  or  transfer  the  load,  the  fundamental  object, 
is  I  understand  it,  being  the  prompt  delivery  of  freight  at  its  des- 
tination and  the  avoidance  of  the  setting  back  of  cars  at  inter- 
change points.  The  object  is  correct,. but  it  cannot  be  attained  by 
throwing  the  burden  on  the  receiving  road.  We  should  strike 
at  the  root  of  the  trouble  and  repair  the  defective  car  when  empty 
and  before  it  is  loaded  to  the  interchange  point.  The  placing  of 
the  responsibility  on  the  receiving  road  of  repairing  the  car  or 
transferring  the  load  does  not  facilitate  the  movement  of  the 
load,  for,  in  order  that  the  car  may  be  moved  safely  it  must  either 
be  repaired  or  the  load  transferred.  The  proper  course  to  pur- 
sue is  to  strike  at  the  heart  of  the  cause  of  detention  and  correct 
the  defective  equipment  before  loading,  which  will  not  only  re- 
lieve the  interchange  point  of  the  necessity  to  make  repairs  or 
transfer,  but  will  expedite  the  delivery  of  the  commodity  loaded 
in  the  car.  Run,  repair  or  transfer  is  mandatory  and  compels  the 
receiving  line  to  receive  the  loaded  car  in  any  condition  that  the 
delivering  company  may  see  fit  to  deliver  the  car  and  thus  provides 
an  outlet  for  bad  order  cars  under  load,  and  instead  of  stimulat- 
ing the  movement  of  the  load  will  retard  it  and  be  the  direct 
cause  for  a  lower  standard  of  maintenance  of  equipment  with  re- 
sultant break-downs  and  accidents ;  in  other  words,  place  a  pre- 
mium on  bad  order  cars,  thereby  defeating  the  object  of  ]\I.  C.  B. 
Rules  of  Interchange,  which  provide  for  proper  car  maintenance. 
The  IM.  C.  B.  Rules  of  Interchange  are  held  responsible  in 
some  quarters  for  the  delay  to  loaded  freight  cars,  particular  ref- 
erence being  made  to  Rule  Xo.  2.  reading  as  follows : 

"Cars  offered  in  interchange  must  be  accepted,  if  in  safe 
and  serviceable  condition,  the  receiving  road  to  be  the  judge 
in  cases  not  provided  for  in  Rules  3  to  56,  inclusive. 

"In  case  cars  are  rejected  by  the  receiving  road  and  re- 
turned to  the  delivering  company,  all  the  defects  objected  to 
must  be  designated  on  a  return  card  3^-2x8"  of  the  following 
form,  filled  in  with  ink  or  black  indelible  pencil,  and  placed 
on  the  car  adjacent  to  the  destination  card." 
I  do  not  believe  that  the  management  of  railroads  will  em- 
j)ower  the  Master  Car  Builders'  Association,  or,  for  that  matter, 
any  other  association,  with  the  right  to  dictate  that  they  must  re- 
ceive loaded  cars  under  any  conditions,  thus  blocking  up  their  re- 
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ceiving  termiuals  with  bad  order  cars,  cars  improperly  loaded  or 
cars  not  equipped  to  meet  safety  requirements  of  the  road  over 
which  they  are  to  be  transported.  The  roads  working  under  the 
Master  Car  Builders'  rules  are  alive  to  the  fact  that  it  is  unwise 
and  unprofitable  to  reject  any  cars  for  movement,  especially  load- 
ed cars,  but  they  do  insist  that  they  have  a  voice  in  the  matter  of 
the  kind  and  condition  of  cars  that  are  safe  to  be  hauled  in  their 
trains  and  over  their  line.  Where  such  roads  have  agreements  to 
accept  cars  without  backward  movements  they  have  gone  into 
the  question  and  after  considering  whether  it  is  more  convenient 
from  the  standpoint  of  yard  and  shop  facilities  for  the  receiving 
road  to  do  the  work  or  whether  the  delivering  road  should  make 
the  repairs,  have  definitely  fixed  the  place  where  such  cars  are  to 
be  repaired.  In  some  cases  a  number  of  roads  have  entered  into 
a  joint  agreement  and  established  a  joint  inspection  and  repair 
yard  under  the  jurisdiction  of  an  independent  management  for 
the  prompt  inspection,  repairs  and  economical  movement  of 
freight,  based  on  the  M.  C.  B.  Rules  of  Interchange,  and  the  rights 
of  each  member  as  to  safety  requirements  and  other  instructions 
are  followed ;  but  there  is  nothing  in  these  agreements  that  vio- 
late a  single  rule  of  the  Master  Car  Builders'  Rules  of  Inter- 
change. 

Receiving  Road  Responsible  for  Cost  of  Transfer:  Some 
are  in  favor  of  receiving  road  being  held  responsible  for  the  cost 
of  transfer  of  lading.  It  is  a  well-known  fact  that  some  roads 
have  inadequate  shop  facilities  to  take  care  of  their  bad  order 
cars,  and  it  becomes  necessary  to  have  the  cars  repaired  by  out- 
side parties ;  whereas,  other  roads  have  provided  sufficient  shop 
and  repair  track  facilities  to  do  their  work,  although  at  times 
when  the  movement  is  heavy  these  facilities  are  taxed  beyond 
their  capacity.  At  such  times  individual  repair  shops  are  also 
crowded,  generally  with  new  work,  and.  therefore,  unable  to  care 
for  the  bad  order  cars.  Under  the  run,  repair  or  transfer  order 
of  things  the  receiving  road  must  accept  the  loaded  car  and  if 
unfit  for  movement,  either  repair  the  car  or  transfer  the  load ;  in 
the  latter  case  the  empty  car  is  returned  to  the  delivering  line  and 
there  is  nothing  to  prevent  the  delivering  line  to  again  load  the 
defective  car  and  forward  to  the  interchange  point,  and  the  re- 
ceiving road  can  again  transfer  the  load  at  its  expense,  return  the 
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car,  and  the  same  procedure  repeated  indefinitely,  or  until  the  car 
breaks  down.  While  it  may  be  claimed  that  this  can  be  done  at 
certain  interchange  points  at  the  present  time,  I  wish  to  state 
that  I  believe  this  is  directly  responsible  for  a  number  of  the 
equipment  failures  that  are  experienced  today,  inasmuch  as  the 
receiving  line  does  not  have  adequate  facilities  to  make  repairs 
or  transfer  the  loads.  Under  the  M.  C.  B.  Rules  of  Interchange 
and  agreements  based  thereon  this  matter  can  be  controlled,  and 
in  does  not  involve  any  set-backs.  For  example :  A  certain  line 
of  cars  reach  interchange  point  with  defects  which  are  causing 
trouble,  the  receiving  road  still  has  the  right  to  refuse  cars  or 
transfer  the  same  at  the  expense  of  the  delivering  line,  but  be- 
fore exercising  the  right  to  refuse  cars  it  brings  the  matter  to 
the  attention  of  the  delivering  road,  who  in  turn  takes  the  neces- 
sary steps  to  have  the  cars  repaired.  If  the  amount  of  transfer 
bills  run  up  during  any  month  the  matter  is  investigated,  the  re- 
sponsibility ascertained  and  the  root  of  the  trouble  corrected,  in- 
stead of  throwing  the  burden  on  the  receiving  road  and  continu- 
ing the  delay  to  the  loaded  cars. 

I  might  cite  another  case  coming  under  the  jurisdiction  of  an 
interchange  point,  working  strictly  according  to  Master  Car 
Builders'  rules,  governed  by  an  independent  management,  no 
loaded  cars  being  returned,  but  repaired  or  transferred,  as  may 
be  necessary.  At  this  point  a  number  of  loaded  cars  were  re- 
ceived not  loaded  in  accordance  with  M.  C.  B.  rules  for  loading, 
thus  requiring  readjustment  of  lading.  While  the  delivering  road 
was  paying  for  the  readjustment,  there  was  delay  to  freight  and 
increased  shifting  and  shop  work,  as  well  as  expense  involved, 
and  in  order  to  avoid  the  same  on  future  shipments,  the  matter 
was  taken  up  with  the  road  receiving  the  lading  from  the  shippers 
and  the  necessary  corrective  measures  applied.  The  same  amount 
of  interest  and  prompt  action  would  not  be  displayed  under  the 
run,  repair  or  transfer  slogan,  especially  should  the  burden  of  ex- 
pense be  on  the  receiving  road. 

TANK   CAR   REQUIREMENTS,   LOADIXC   RULES,   ETC. 

Aside  from  the  rules  of  interchange  all  roads  do  not  enforce 
the  Master  Car  Builders'  standards  for  loading  materials  and  the 
recommended  practice  for  tank  car  requirements.  Dealing  strict- 
ly  with   this   ];)hase  of  the   question    from   a   purely   interchange 
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standpoint,  although  I  can  see  no  valid  reason  why  any  road 
should  have  two  standards  for  safety  requirements  of  this  kind, 
all  roads  should  enforce  these  rules  on  all  cars  interchanged  so 
as  to  insure  a  tank  car  or  load  on  open  car  going  to  destination 
without  being  held  up  in  interchange  for  non-compliance  with 
either  the  M.  C.  B.  tank  car  requirements  or  loading  rules.  If 
the  car  becomes  defective  or  the  load  disarranged  in  transit  the 
necessary  repairs  must,  of  course,  be  made  at  an  interchange 
point  the  same  as  would  be  the  case  at  any  en  route  inspection  or 
repair  point. 

DESIGN   OF   CARS. 

Cars  have  been  designed  in  the  past  mainlv  from  the  stand- 
point of  the  requirements  of  roads  for  which  they  were  built  and 
the  shipping  interests  which  they  serve.  These  requirements  are 
not  similar  on  the  dififerent  roads  on  account  of  the  varying  de- 
mands of  territory  served,  topography  of  road  traversed  and  the 
motive  power  employed.  This  has  resulted  in  a  wide  range  of 
design,  and  consequently  there  are  in  service  today  cars  varying 
greatly  in  regard  to  capacity  and  strength ;  furthermore,  the  ca- 
pacity of  the  cars  has  greatly  increased  within  the  past  ten  years 
and  w^hile  steel  and  steel  underframe  cars  are  generally  being  built 
at  the  present  time,  there  are  in  service  a  large  number  of  wooden 
underframe  cars  with  obsolete  and  w^eak  design  of  underframe, 
draft  rigging,  etc.,  brought  about  by  the  rapid  strides  which  have 
been  made  in  the  increased  capacity  of  cars  and  improved  design. 
On  some  railroads  the  necessity  for  improved  design  of  cars  has 
not  been  so  apparent  as  on  some  of  the  larger  roads,  for  which 
reasons  the  equipment  is  not  uniform,  and  it  is  found  that  while 
the  lighter  equipment  can  be  handled  on  the  home  road  with  per- 
fect safety  it  does  not  meet  the  demands  of  the  service  on  the 
more  rigid  inspection  in  some  territories  than  in  others.  The 
roads  employing  the  larger  and  heavier  equipment,  thus  involving 
Master  Car  Builders'  Association  in  their  standards  and  recom- 
mended practice  have  gone  a  long  way  towards  standardizing  cer- 
tain parts  of  the  equipment,  especially  those  parts  involved  in  com- 
mon repairs,  and  this  work  is  being  amended  from  year  to  year 
to  keep  pace  with  the  progress  of  the  times,  and  railroads  are 
more  generally  following  these  standards  and  recommended  prac- 
tices, thus  facilitating  repairs  on  cars  interchanged  and  reducing 
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the  time  cars  are  in- shop  for  such  repairs.  The  Rules  of  Inter- 
change are  modified  from  year  to  year  to  keep  abreast  of  the 
standards  making  it  compulsory  to  employ  these  standards  in  cer- 
tain items  of  repairs  which  hinge  upon  safety. 

The  Master  Car  Builders'  Association  have  a  standing  com- 
mittee on  Standards  and  Recommended  Practices  as  well  as  an 
Arbitration  Committee,  the  latter  having  in  charge  the  inter- 
change rules.  These  committees  request,  yearly,  suggestions  for 
changes  or  modifications  and  therefore  if  the  standards  and  Rules 
of  Interchange  are  not  satisfactory  or  do  not  cover  the  situation 
properly  we  alone  are  to  blame,  as  ample  opportunity  is  afforded 
for  revision. 

JOINT   INSPECTION. 

Joint  inspection  is  to  be  welcomed  as  long  as  it  is  based  strict- 
ly upon  the  Master  Car  Builders'  Rules  of  Interchange  and  does 
not  abrogate  any  single  provision  of  these  rues,  as  it  reduces  the 
number  of  inspectors  necessary  to  carry  on  the  work  and  results 
in  more  uniform  interpretation  of  the  rules.  Usually  these  joint 
inspection  points  ahe  under  the  leadership  of  a  chief  joint  inspec- 
tor, sometimes  called  an  arbitrator,  and  upon  him  rests  the  duty  to 
see  that  the  Rules  of  Interchange  are  uniformly  and  impartially 
applied.  Unfortunately  the  special  agreements  above  referred  to 
usually  abrogate  one  or  more  of  the  Rules  of  Interchange  which 
makes  the  chief  joint  inspectors  duty  complicated.  At  some  points 
the  chief  joint  inspector  must  first  see  the  car  to  fix  the  responsi- 
bility before  he  issues  a  transfer  order,  thus  delaying  the  shipment 
or  transfer  to  that  extent.  In  other  cases  he  is  compelled  to  issue 
the  defect  cards  or  is  simply  empowered  to  O.  K.  the  request  for 
defect  card ;  in  either  case  the  defect  card  is  not  tacked  upon  the 
car,  where  the  M.  C.  B.  Rules  provide  it  should  be  placed,  and 
irregularities  follow  in  billing  upon  such  defect  cards.  There  is 
no  reason  whatever  why  the  proper  defect  cards  and  repair  cards 
should  not  be  in  the  hands  of  the  inspector  making  the  inspection, 
which  will  do  away  with  irregularities  and  the  manifold  duplica- 
tion of  notation  record,  also  consequent  tracing,  thus  conforming 
strictly  to  the  Rules  of  Interchange.  The  chief  joint  inspector  can 
then  supervise  the  work  generally  to  see  that  the  inspection  and 
minor  yard  repairs  are  efficiently  made  and  the  work  carried  on 
with  dispatch.    The  checking  of  the  defect  cards  and  transfer  or- 
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ders  will  give  him  a  line  on  the  origin  of  the  defective  equipment 
or  loads  and  enable  him  to  take  the  necessary  steps  in  appraising 
the  roads  responsible  for  the  conditions  existing  with  a  view  of 
avoiding  future  unwarranted  delays. 

There  is  no  question  that  the  chief  joint  inspectors  in  charge 
of  these  large  terminal  inspection  points  are  efificient  men  and  if 
the  special  agreements  now  existing,  which  do  not  conform  to  the 
Rules  of  Interchange,  were  revised  in  accordance  with  the  rules, 
not  only  the  spirit  of  the  rules  would  be  carried  out,  but  more  sat- 
isfactory interchange  w'ould  be  had  and  less  delays  to  the  cars  and 
their  loads  would  be  experienced. 

The  question  has  been  raised  that  inspectors  reject  loads 
from  the  standpoint  of  "getting  even."  While  this  was  the  case 
to  a  verv  limited  extent  in  days  gone  by,  I  personally  do  not  know 
of  it  existing  today ;  if  it  does,  the  officers  in  charge  of  such  in- 
spection points  should  apply  the  necessary  corrective  measures 
without  delay. 

CONCLUSIONS. 

In  summing  u])  I  append  briefly  the  basis  on  which  cars 
should  be  interchanged  so  as  to  maintain  safety  of  the  car  and 
lading  and  which  will,  at  the  same  time,  result  in  a  minimum 
amount  of  delay  to  the  load  in  transit : 

1.  Cars  to  be  interchanged  should  be  of  such  design  that 
can  be  safely  hauled  on  the  lines  over  which  billed  and  all  physi- 
cal defects  repaired  before  the  car  is  loaded  so  as  not  to  retard 
its  prompt  movement  to  destination,  except  for  such  repairs  to 
defects  arising  en  route. 

2.  That  the  Master  Car  Builders'  Rules  for  loading  be  com- 
plied with  so  as  to  insure  the  lading  to  be  safe,  within  the  clear- 
ance and  load  limits  and  acceptable  to  the  roads  over  which  the 
car  and  lading  is  billed. 

3.  The  construction  of  all  tank  cars  interchanged  should  con- 
form to  the  AI.  C.  B.  requirements  for  tank  cars  to  avoid  deten- 
tion at  interchange  points. 

4.  That  all  cars  loaded  with  explosives,  inflammable  articles 
and  acids  conform  to  the  American  Railway  Association  Rules  and 
the  Interstate  Commerce  regulations  governing  the  transporta- 
tion of  these  articles,  in  order  to  avoid  delays  at  interchange 
points. 
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5.  That  all  railroads  and  members  of  the  Master  Car  Build- 
ers' Association  take  more  active  interest  in  the  Rules  of  Inter- 
change and  the  standards  and  recommended  practices  of  the  Mas- 
ter Car  Builders'  Association,  so  that  the  revisions  made  from 
year  to  year  will  embody  the  essential  details  and  thus  promote 
the  safety  of  the  cars  and  ladings,  facilitate  interchange  and  re- 
pairs to  cars  in  transit. 

6.  Abrogate  all  existing  interchange  agreements,  verbal  or 
written,  which  in  any  details  are  contrary  to  the  IMaster  Car 
Builders'  Rules  of  Interchange  and  reconstruct  them  so  as  to  con- 
form in  every  detail  to  the  M.  C.  B.  Rules  of  Interchange.  Local 
agreements  providing  for  the  repairs  to  defective  cars,  adjustment 
or  transfer  of  lading  without  return  movement  of  the  cars  are 
necessary  and  desirable ;  such  agreements  must,  of  course,  be 
mutually  equitable  and  based  upon  the  facilities  available  where 
such  inspection,  repairs  and  transfers  can  be  made.  The  receiv- 
ing road,  under  these  conditions,  retains  the  right  to  refuse  any 
car  or  lading  for  transportation  over  its  lines  which  may  not  be 
safe  to  haul,  and  also  has  the  privilege  of  placing  an  embargo  on 
any  defective  line  of  cars  or  ladings  in  bad  condition,  thus  avoid- 
ing congestion  and  transfers  at  interchange  points. 

PRESIDENT:  There  are  a  number  of  gentlemen  interest- 
ed in  this  subject  who  are  unable  to  be  here,  but  have  sent  in 
written  discussions.     These  will  now  be  presented. 

THE    DELAWARE    &    HUDSON    COMPANY. 

Albany,  N.  Y.,  April  18,  1910. 
Mr.  C.  W.  Allcmoii,  Secretary  Railway  Club  of  Pittsburgh.  Pitts- 
burgh, Pa. : 

Dear  Sir — Your  letter  of  April  15.  Regret  at  this  time  I 
cannot  give  myself  the  pleasure  of  attending  your  meeting  and 
hear  the  discussion  on  this  interesting  subject. 

Agree  generally  with  the  author  that  the  so-called  run,  re- 
pair or  transfer  will  not  improve  the  conditions  looking  to  more 
active  movement  of  cars,  than  now  afforded  by  the  M.  C.  B. 
Rules,  as  periodically  corrected  to  meet  changing  conditions,  etc. 
Reference  is  made  to  Rules  3  to  56  inclusive.  There  are 
often  prevailing  conditions  effecting  point  of  inspection  and  the 
manner  of  repairs  due  to  facilities  of  one  line  or  the  other,  which 
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can,  and  generally  are,  arrang-ed  for  the  convenience  of  both 
the  receiving  and  delivering  line  in  effecting  more  prompt  re- 
pairs. For  instance,  where  one  line  is  obliged  to  have  a  large 
repair  force  they  are  used  to  facilitate  the  repairs  of  cars  on  the 
line  with  the  lean  force  to  effect  deliveries.  Again,  where  one 
line  has  a  steam  wrecking  car  it  is  used  for  both  companies  in 
the  trimming  or  transferring  of  loads  for  the  same  reason.  How- 
ever, as  indicated  in  the  paper,  is  carried  on  in  accordance  with 
M.  C.  B.  Rules  as  to  charge,  manner  of  doing  the  work,  respon- 
sibility, etc.  Where  a  joint  inspection  can  be  introduced,  so  as 
to  have  one  mind  interpret  the  rules  for  all.  it  is  a  further  ad- 
vantage. 

There  are  no  advantages  that  the  so-called  run,  repair  or 
transfer  arrangement  would  afford  over  this.  /\m  sure  no  road 
wants  to  handle  a  car  that  will  not  permit  of  safe  operation  and 
in  accordance  with  the  law,  nor  do  they  want  to  shift  the  respon- 
sibilitv  for  repairs.  Am,  therefore,  at  a  loss  to  see  any  advan- 
tage to  be  gained.  We  don't  want  to  introduce  any  method  of 
inspection  that  would  be  an  incentive  to  lower  the  standard  of 
maintenance. 

We  have  a  point  on  our  line  where  the  interchange  of  cars 
is  handled  in  this  manner,  i.  e.,  joint  inspector,  receiving  and  de- 
livering line  repairing,  billing,  carding,  etc.,  under  the  rules,  and 
it  has  resulted  in  a  great  reduction  in  the  amount  of  switching 
and  setting  back  of  cars.  The  setting  over  for  delivery  cars  with 
heavy  repairs,  wheels,  etc.,  is  avoided;  they  being  subject  to  an 
inspection,  set  upon  the  delivering  line's  repair  tracks  for  the 
necessary. 

Trimming  of  load :  This  should  be  done  by  the  road  having 
the  best  facilities,  delivering  line  to  pay  the  bill.  This  to  prevent 
carelessness,  encourage  investigation,  which  might  otherwise  be 
overlooked  if  the  other  fellow  done  the  work  and  paid  the  bill. 

On  the  page  of  conclusions,  am  strictly  in  accord  witli  the  au- 
thor. This  will  prevent  distortion  of  the  rules,  cause  all  inter- 
change points  to  be  in  accord  without  preventing  any  advantages 
that  can  be  taken  of  facilities  enjoyed  by  one  line  and  not  the 
other  where  cars  are  interchanged. 

Where  dissatisfaction  with  the  M.  C.  B.  Rules  exist  it  is 
due  generally  to  improper  application  or  conflicting  with  some 
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local  arrangement,  either  at  the  point  of  dissatisfaction,  or  a 
neighboring  connection.  An  arrangement  for  the  receiving  road 
to  repair  cars  delivered  by  a  connection  should  not  cause  a  car 
to  be  run  in  an}-  i)Oorer  condition  than  if  the  delivering,  or  both 
roads,  jointly  done  the  necessary.  It  keeps  the  responsibility 
with  the  road  assuming  or  creating  it.  Therefore,  the  inter- 
change of  cars  on  the  run,  repair  or  transfer  arrangement  affords 
no  condition  that  is  not  taken  care  of  under  the  present  M.  C.  B. 
Rules,  and  has  the  disadvantage  of  creating  a  condition  that  en- 
courages a  lower  standard  of  maintenance.  With  our  fast  time 
and  large  trains,  quite  the  opposite  is  to  be  desired. 

With  the  jVI.  C.  B.  Rules  broadly,  honestly  and  intelligently 
interpreted,  as  expected  in  their  application,  there  will  be  no  un- 
necessary holding  up  cars  at  interchange  points.  Surrounds  re- 
ceiving road  with  a  greater  assurance  of  safety  (inspection,  in- 
dependent of  repairs),  places  the  responsibility  and  expense  where 
it  belongs,  and  encourages  proper  maintenance  and  design. 

Trusting  you  will  have  a  pleasant  and  profitable  meeting,  I 
remain.  Very  truly  yours, 

J.  H.  Manning, 

Siipt.  Motive  Pozver. 

NEW   YORK  CENTRA!,  &   HUDSON   RIVER  R.   R.   CO. 

West  Albany,  N.  Y.,  April  15,  1910. 

Mr.  D.  J.  Redding.  President,  Rail-way  Club  of  Pittsburgh,  Pitts- 
burgh, Pa. : 

Dear  Sir — I  have  read  with  a  great  deal  of  interest  the  ad- 
vance copy  of  paper  on  "Interchange  of  Freight  Cars"  to  be 
read  at  the  meeting  on  April  22nd,  and  believe  that  Mr.  Kleine 
has  covered  the  subject  thoroughly,  and  I  agree  with  his  ideas 
on  the  subject.  I  see  the  necessity  of  interchanging  cars  with 
as  little  friction  and  delay  as  possible  and  under  the  most  favor- 
able conditions  the  interchange  is  more  or  less  troublesome,  for 
equipment  which  is  considered  in  the  best  of  condition  on  its  ar- 
rival at  interchange  points  the  inspectors  find  many  repairs  to 
make,  such  as  keeping  up  safety  appliances,  renewing  air  hose, 
brake  shoes,  worn  knuckles,  brake  levers,  connections,  etc.     Now, 
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if  the  equipment  is  to  be  interchanged  regardless  of  its  condition 
I  cannot  see  wherein  it  is  going  to  ehminate  delays,  for  a  disabled 
car  must  be  forwarded  to  some  repair  track,  and  it  is  a  question 
in  many  cases  whether  the  delay  would  be  prolonged  by  giving 
it  a  back-movement  or  sending  it  to  the  receiving  road  and  they 
in  turn  send  it  out  of  route  to  one  of  their  shops  15  or  20  miles 
awav.  At  most  interchange  points  up-to-date  railroads  are  gen- 
erally equipped  with  repair  tracks,  and  in  my  opinion  that  is  the 
place  to  cut  the  cars  out  and  put  them  in  shape  to  go  to  destina- 
tion. 

I  am  a  firm  believer  of  close  inspection  at  interchange  points 
and  where  such  points  are  handled  properly  you  will  find  that 
there  are  no  cars  stopped  except  those  which  are  not  fit  to  be 
given  a  back-up  movement  or  go  forward.  Furthermore.  I  have 
seen  about  as  many  cars  held  at  interchange  points  on  account  of 
improper  billing  or  no  billing  as  there  were  shop  cars,  and  I  ques- 
tion whether  another  road  would  accept  a  car  without  billing, 
which  is  a  safer  proposition  than  to  accept  a  string  of  cars  that 
arc  liable  to  wreck  themselves  and  tie  up  the  system. 

The  advisability  of  close  inspection  has  been  discussed  from 
time  to  time,  but  it  has  never  been  discussed  very  sincerely  by 
that  part  of  the  management  which  is  held  directly  responsible 
for  the  cost  of  maintenance  and  the  care  of  their  equipment.  The 
longer  the  repairs  are  delayed  the  more  costly  they  are.  So  I  con- 
tend that  from  an  economical  standpoint  a  defective  car  should 
be  repaired  as  soon  as  possible  and  before  it  receives  additional 
damage  through  some  minor  defect.  I  am  sure  we  would  do  this 
if  it  were  our  individual  property.  As  an  object  lesson,  it  would 
be  well  for  the  doubtful  to  visit  any  of  our  large  freight  yards 
and  see  the  millions  of  dollars'  worth  of  first-class  equipment  de- 
teriorating physically,  all  for  the  want  of  care  and  attention.  It 
would  sometimes  lead  one  to  believe  that  it  would  be  cheaper  to 
dispense  with  the  repairs,  close  up  the  shops  and  buy  new  equip- 
ment when  needed. 

If  we  are  to  interchange  cars  in  a  loose  manner  it  will  only 
be  a  short  time  until  the  cars  will  be  so  defective  that  we  will  not 
be  able  to  haul  them  to  an  interchange  point.  So  let  us  have  good 
inspection,  plenty  of  repair  tracks  and  a  liberal  supply  of  material 
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and  help  and  being  so  equipped  there  will  be  little  friction  at  an 
interchange  point. 

Yours  very  trul}',  .    , 

C.  E.  CARSON, 
Division  Master  Car  Builder. 

CHICAGO,     BURLINGTON     &    QUINCV    RAILROAD     COMPANY. 

Plattsmouth,  April  19,  1910. 
Mr.  C.  W.  AUcman, 

Motive  Power  Dcpt.,  P.  &  L.  B.  R.  R.  Co.,  Pitfsbitryh.  Pa, 
My  Dear  Sir: 

I  am  in  receipt  of  your  letter  of  April  15,  together  with  ad- 
vance copy  of  paper  on  "Interchange  of  Freight  Cars  on  the 
Basis  of  M.  C.  B.  Rules  of  Interchange  vs.  Run,  Repair  or 
Transfer." 

I  certainly  appreciate  your  very  kind  invitation  to  be  present 
at  the  meeting  on  Friday  evening,  the  22nd  inst.,  and  regret  to 
say  that  it  wall  be  impossible  for  me  to  be  present  on  that  date. 

I  have  read  with  much  interest  the  paper  of  the  evening  by 
Mr.  Kleine,  but  the  time  has  been  very  limited  in  which  to  give 
it  the  thought  that  it  requires.  I  must  say,  however,  that  after 
reading  the  paper  over  I  am  not  quite  clear  as  to  wdiere  ^Ir. 
Kleine  really  stands  in  the  matter  of  Twentieth  Century  Inspec- 
tion. He  is  not  positive  enough  in  his  opinions  to  clearly  define 
to  an  outsider  just  where  we  can  expect  to  find  him  in  this  matter. 

In  the  first  place  he  starts  out  by  saying  "I  am  an  advocate 
of  interchanging  cars  with  the  least  number  of  rejections  or  so 
called  'set  backs,'  "  and  goes  on  to  say  that  he  will  endeavor  to 
point  out  that  Run,  Repair  or  Transfer  will  retard  instead  of 
facilitate  the  movement  of  the  loaded  car.  I  have  failed  to  find 
a  single  paragraph  in  the  paper  where  Mr.  Kleine  proves  that 
Twentieth  Century  Inspection  will  retard  the  movement  of  the 
loaded  car.  The  paper  goes  on  to  define  the  necessity  of  inspection, 
quotes  freely  from  the  M.  C.  B.  rules  and  comments  on  failure 
to  live  up  to  and  enforce  the  individual  rules. 

If  the  M.  C.  B.  rules  cannot  be  enforced  then  there  must 
be  something  wrong  with  them,  and  the  next  thing  to  ascertain 
is,    what  is  it  that  is  wrong  and  after  finding  that  out  apply  the 
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remedy.  He  deplores  the  making  of  special  agreements.  We 
fully  agree  with  Air.  Kleine  in  this  stand  and  that  is  one  of  the 
things  that  the  advocates  of  Twentieth  Century  Inspection  wish  to 
abolish  and  in  order  to  do  so  make  the  rules  so  that  special  agree- 
ments will  not  be  necessary.  This,  however,  cannot  be  ac- 
complished as  long  as  the  AI.  C.  B.  rules  permit  the  inspector  of 
the  receiving  line  to  be  the  judge  as  to  whether  a  car  is  safe  to 
run  or  not.  So  long  as  rule  2  reads  as  at  present,  just  so  long 
will  cars  continue  to  be  set  back  and  interchange  points  blocked 
by  the  switching  of  cars  to  and  from  transfer  tracks  regardless 
of  any  steps  that  may  be  taken  by  the  car  owner  to  put  the  car 
in  good  physical  condition  before  loading. 

'  Mr.  Kleine  does  not  advance  a  single  argument  in  favor  of 
the  interchange  of  cars  on  M.  C.  B.  rules  that  is  not  advocated 
bv  everv  advocate  of  Twentieth  Century  Inspection.  We  want  the 
delivering  line,  when  a  car  reaches  its  terminal  and  before  it  is 
delivered  to  the  receiving  road,  to  see  that  the  car  is  inspected 
and  repaired,  but  once  it  is  set  on  the  transfer  track  of  the  re- 
ceiving line  we  want  the  receiving  line  to  take  the  car  and  either 
run.  repair  or  transfer  it.  but  take  the  car  or  its  contents  they 
must.    This  we  consider  a  good  business  proposition. 

The  advocates  of  Twentieth  Century  Inspection  do  not  for 
a  moment  advocate  the  delivering  of  broken  down  or  wornout 
cars  as  one  would  be  lead  to  believe  from  reading  Mr.  Kleine's 
paper.  If  the  delivering  line  does  deliver  cars  in  a  wornout  and 
broken  down  condition  as  stated  by  Mr.  Kleine.  Rule  15  of  the 
American  Railway  Association  steps  in  and  protects  the  receiving 
line  from  the  cost  of  transfer.  The  writer  of  the  paper  also 
claims  that  the  receiving  road  will  have  their  yards  blocked  with 
Bad  Order  cars,  cars  improperly  loaded,  or  not  equipped  to  meet 
safety  requirements.  That  might  be  true  if  the  loaded  cars  were 
all  going  one  way.  such,  however,  is  not  the  case.  No  one  road 
has  a  monopoly  on  loaded  cars,  unless  at  certain  seasons  of  the 
year  the  number  of  loaded  cars  practically  balances  going  in 
either  direction,  so  that  I  cannot  see  wdiere  there  is  any  cause  for 
alarm  from  this  source  ;  it  is  purely  imaginary.  To  prove  this, 
all  that  anyone  has  to  do  is  to  spend  a  few  days  at  any  of  our 
large  terminals  and  check  the  interchange  of  equipment  between 
the  different  roads. 
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In  commenting  on  cars  taken  on  record  Mr.  Kleine  makes 
the  statement  that  interchange  tracks  between  railroads  are  some- 
times ten  to  fifteen,  miles  apart.  This  is  one  of  the  strongest 
arguments  that  can  be  advanced  for  Twentieth  Century  Inspec- 
tion. After  the  delivering  line  has  taken  a  train  of  cars  ten  to 
fifteen  miles  from  its  yards  and  i)laced  them  on  the  track  of  the 
receiving  Company  and  returned  to  their  own  yards  and  then 
has  to  go  back  and  take  possibly  fifty  per  cent,  of  these  cars  back 
ten  or  fifteen  miles  to  their  own  yards  for  repairs,  certainlx"  does 
not  look  like  good  business,  and  is  a  movement  of  freight  for 
which  there  is  no  return  to  the  Railroad  Company,  in  fact  is  a 
dead  loss  and  helps  to  reduce  the  profits  of  the  Railroad  Company, 
not  to  speak  of  the  delay  to  the  freight  in  reaching  its  destination. 
How  much  better  to  have  the  car  taken  into  the  yards  of  the  re- 
ceiving line  in  the  direction  of  its  destination  and  there  repaired 
or  transferred  as  the  case  may  be,  and  save  that  ten  or  fifteen 
miles  of  haul  besides  24  to  48  hours'  delay  in  reaching  its  destina- 
tion. Probably  nine-tenths  of  the  cars  rejected  are  for  small 
technical  defects.  As  the  M.  C.  R.  rules  stand  today  with  the 
provision  that  the  receiving  line  shall  be  the  judge  there  is  prac- 
tically no  limit  to  the  defects  for  which  an  Inspector  can  reject 
the  car. 

If  the  AI.  C.  R.  rules  in  their  present  condition  are  all  that 
the  advocates  of  them  claim,  why  is  it  that  practically  every  large 
interchange  point  in  the  country  today  has  adopted  local  rules 
that  kee])  the  loaded  car  moving. 

I  personall}-  kn(nv  of  a  large  interchange  point  wdiere  there 
was  a  local  agreement  to  kee])  the  loaded  car  moving.  Some 
of  the  i^arties  to  that  agreement  decided  to  withdraw,  thinking 
they  could  reduce  the  bad  orders,  and  transfer  of  loads  by  so 
doing  and  to  handle  the  interchange  of  cars  strictly  in  accordance 
with,  M.  C.  R.  rules.  Their  withdrawal  from  the  local  agreement 
broke  up  the  organization  and  all  roads  agree  to  interchange  cars 
(In  the  basis  of  \1.  C.  R.  rules.  I  spent  two  weeks  in  that 
terminal  and  thev  were  the  Imsiest  weeks  of  my  life.  We  never 
had  such  a  blockade  in  the  history  of  that  terminal  before,  and  I 
hope  never  will  again.  It  became  so  bad  that  the  Managements 
of  the  roads  took  a  hand  and  the  road  that  was  the  first  to  with- 
draw from  the  local  agreement  was  also  the  first  to  call  a  meeting 
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for  the  purpose  of  making  a  new  agreement  to  keep  the  loaded 
car  moving. 

Mr  Kleine  dwells  on  the  receiving  road's  responsibility  for 
cost  of  transfer.  I  cannot  see  that  there  is  any  cause  for  uneasi- 
ness from  this  source.  Rule  15  of  the  American  Railway  Asso- 
ciation covers  this  part  so  thoroughly  and  so  well  that  this  can 
be  eliminated  from  the  question  of  the  Twentieth  Century  Inspec- 
tion entirely. 

In  conclusion  Mr.  Kleine  submits  a  basis  on  which  he  thinks 
that  cars  should  be  interchanged  so  as  to  maintain  the  safety  of 
the  car.  We  agree  with  every  one  of  them  except  No.  6.  In- 
stead of  making  local  agreements  providing  for  the  repairs  to  de- 
fective cars,  etc.,  as  outlined  by  Mr.  Kleine,  we  would  change 
Rule  2  of  the  M.  C.  B.  Rules  to  read  :  "Loaded  cars  must  be  ac- 
cepted, the  receiving  road  to  either  run,  repair  or  transfer." 
Very  truly  yours, 

Wm.  Baird, 
Supt.  Shops. 

NEW   YORK  CENTRAL  &   HUDSON   RIVER  R.   R.   CO. 

Buffalo,  N.  Y.,  April  20,  1910. 

Mr.  C.  \V.  AUcman,  Secretary,  Railway  Club  of  Pittsburgh,  Pitts- 
burgh, Pa. : 

Dear  Sir — I  beg  to  acknowledge  receipt  of  your  esteemed 
favor  under  date  of  April  15th,  whereby  you  kindly  enclose  me 
an  advance  copy  of  a  paper  to  be  read  before  your  Club  Friday 
evening,  April  22nd,  by  Mr.  R.  L.  Kleine. 

Would  respectfully  advise  it  was  my  full  intention  to  try  and 
be  present  with  your  Club  on  the  date  in  question  to  listen  to  this 
very  important  paper  and  the  discussion  thereon.  However,  find- 
ing this  will  be  impossible  it  will  be  my  pleasure  to  outline  a  few 
comments  on  the  same. 

It  would  be  fulsome  talk  to  say  that  Mr.  Kleine  is  not  en- 
titled to  a  great  deal  of  commendation  for  so  ably  presenting  a 
question  before  the  country  at  this  time  of  such  vital  importance, 
and  it  is  my  desire  to  offer  the  same  to  Mr.  Kleine  through  your- 
self as  Secretary  of  the  Pittsburgh  Club. 

In  going  through  the  paper  somewhat  rapidly  there  are  one 
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or  two  points  brought  out  by  the  author  that  appeals  to  me  di- 
rectly, in  so  far  as  interchange  methods  are  concerned,  and  those 
are  the  car  owners'  responsibility  as  laid  down  in  our  present  M. 
C.  B.  Rules,  and  the  reference  thereto  by  Mr.  Kleine,  as  to  the 
proper  observance  of  the  same  throughout  the  country. 

We  all  realize  in  these  busy  days  that  the  owner's  defects  on 
freight  equipment  have  been  of  inestimable  value  in  expediting 
the  movement  of  freight,  and  the  writer  has  no  hesitation  in  stat- 
ing that  owner's  responsibility  as  the  future  demands  are  prac- 
tically one  and  the  same  issue  and  should  be  brought  as  a  para- 
mount question  before  all  clubs  and  officials  to  warrant  their 
adoption  for  the  best  interests  of  traffic,  and  preserving  the  high 
records  of  railroads  in  this  country.  As  a  matter  of  explanation 
to  sustain  this  argument,  we  must  confine  our  thoughts  to  the  in- 
creased severity  of  the  service  from  all  points  of  view  within  a 
few  years  past,  and  we  all  realize  that  the  owners'  defects  have 
not  kept  pace  with  such  changes. 

Another  important  item  noted  by  me  in  the  i)aper  is  the  ob- 
jection raised  by  Air.  Kleine  to  the  so-called  notation  record  in 
vogue  at  some  large  interchange  points,  and  the  writer  feels  that 
everyday  experience  with  this  question  would  have  a  tendency  to 
convert  those  opposed  to  the  method,  that  it  is  far  better  for  the 
interchange  to  allow  freight  equipment  to  go  forward  with  a  large 
number  of  defects  that  will  never  be  repaired,  than  to  placard  the 
cars  with  defect  cards  and  take  up  the  time  of  the  interchange  in- 
spectors to  the  exclusion  of  more  important  defects.  This  state- 
ment may  appear  somewhat  strange,  but  it  is  based  upon  per- 
sonal observation  and  ])ersonal  experience  in  the  past  and  the 
present. 

I  have  no  desire  to  go  further  into  this  paper  other  than  to 
remark  that  Mr.  Kleine,  as  well  as  all  other  leading  railroad  men 
directly  connected  with  the  interchange  of  equipment,  is  doing 
a  valuable  service  to  the  community  as  well  as  the  railroads  mi 
bringing  out  the  ditTerent  sides  of  these  questions  for  discussion 
and  thought. 

Yours  very  truly. 

W.  O.  Thompson, 
Division  Master  Car  Builder. 
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St.  Louis.  Mo..  April  20,  1910. 
Mr.  C.  IV.  Alleman,  Secretary,  Rail7i.'ay  Club  of  Pittsburgh,  care 

P.  &  L.  E.  R.  R.,  Pittsburgh.  Pa. 

Dear  Sir — Allow  me  to  extend  to  you  my  appreciation  for 
the  advance  copy  forwarded  to  me  with  your  letter  of  April 
15th,  on  the  subject  of  "Interchange  of  Freight  Cars  on  the 
Basis  of  Master  Car  Builders'  Rules  of  Interchange  vs.  Run.  Re- 
pair or  Transfer,"  by  ]\Ir.  R.  L.  Kleine.  Chief  Car  Inspector,  P. 
R.  R.  Co. 

After  carefully  reading  the  points  so  ably  presented  by  the 
above-named  gentleman.  I  wish  to  state  that  this  booklet  is  ex- 
ceedingly interesting  and  affords  considerable  food  for  thought, 
and  in  mv  opinion  it  is  necessarily  a  duty  each  and  every  mechan- 
ical and  transportation  officer  owes  to  the  position  he  occupies  to 
express  his  convictions  gained  from  experience  in  order  to  bring 
about  a  betterment  of  service,  and  through  such  voicing  of  opin- 
ion onlv  can  uniformitv  be  accomplished  in  the  interchange  of 
cars.  Mr.  Kleine  clearly  illustrates  that  the  Master  Car  Builders' 
Rules  are  not  being  lived  up  to  at  the  various  interchange  points 
on  account  of  local  agreements  having  been  entered  into,  some- 
what deviating  from  the  Master  Car  fSuilders'  code. 

Xow,  considering  that  there  were  no  local  agreements  en-, 
tered  into  between  lines  at  large  terminals,  and  Master  Car  B>unld- 
ers'  Rules  in  their  entirety  prevailed,  leaving  all  discriminating 
power  in  the  hands  of  car  inspectors,  and  considering  that  no 
two  inspectors,  acting  in  a  similar  capacity,  are  the  same  in  their 
inspections,  their  rejection  anrl  acceptance  of  equipment,  due,  in 
their  opinion,  to  various  classifications  of  defects,  that  their  line 
do  not  feel  justified  in  accepting,  and  such  defects  are  so  numer- 
ous that  it  is  almost  useless  to  enumerate.  It  has  been  clearl^' 
demonstrated  on  tests  made  that  no  two  car  inspectors  going  over 
the  same  train,  each  taking  his  individual  record,  will  make  a 
fac-simile  reports  of  defects  existing  on  cars  inspected.  Consid- 
ering this  as  the  point  in  view,  what  guarantee  would  the  deliver- 
ing company  have  that  cars  examined  by  their  inspector  prior  to 
delivery,  would  be  accepted  by  the  receiving  line  ;  and  then  stop 
to  consider,  as  an  illustration,  that  in  one  particular  locality  some 
twenty  different  railroads  centered  at  that  point,  and  there  exists 
an  intermediate  line  to  perform  switch  service,  may   I  ask  is  it 
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possible  or  practicable  to  attempt  to  interchange  cars  at  such 
points  except  by  entering  into  some  special  agreement  between 
lines  accepting  the  ]\Iaster  Car  Kuilders'  Rules  as  a  foundation, 
and  adding  thereto  such  additional  rules  as  is  necessary  to  pre- 
vent the  unnecessary  handling  of  equipment  and  further  prevent 
consequential  damage  ? 

Xow  it  must  be  further  admitted  that  at  all  large  terminals 
where  switching  is  performed  that  90  per  cent,  of  the  damage 
created  is  attributed  to  this  class  of  service,  due  partly,  if  I  must 
say  so.  to  the  lost  art  of  making  use  of  the  hand  brakes  on  cars, 
and  in  addition  the  various  conditions  of  handling  and  classifica- 
tion of  equipment.  It  has  been  the  undersigned's  opinion  that 
in  localities  where  mechanical  representatives  continue  to  uphold 
the  ^Master  Car  PJuilders"  Rules  as  their  basis  of  interchange  with- 
out any  additional  understanding  or  agreement  between  lines, 
such  points  could  not  undergo  a  close  investigation  without  de- 
veloping some  deviation  from  the  ]\Iaster  Car  Builders"  Rules, 
and  if  such  could  not  be  found,  then  hazardous  conditions  must 
prevail  in  the  untold  unnecessary  handling  of  cars  and  creating 
additional  damage  to  commodity  in  transit  as  well  as  equipment. 
The  writer  is  speaking  from  actual  experience  of  interchange  of 
cars  under  the  Master  Car  Ikiilders'  Rules,  some  several  years 
ago,  and  I  assure  you  all  lines  centering  in  this  locality  cannot  af- 
ford to  again  attempt  a  similar  experience  in  interchanging  cars 
under  strictly  blaster  Car  Builders"  Rules,  still  we  must  all  admit 
that  the  Master  Car  Builders'  Rules  are  a  grand  conception  of 
brilliant  minds  and  required  many  vears  to  perfect  in  establishing 
standards  and  ])lacing  responsibilitv  between  owner  and  handling 
company,  but  we  do  feel  so  long  as  we  are  engaged  in  the  inter- 
change of  cars  in  this  section,  that  the  ^Master  Car  Builders  have 
not  as  yet  gone  far  enough  in  their  perfection  of  rules  to  guar- 
antee the  continuous  movement  of  cars,  thereby  preventing  un- 
necessary detention,  and  in  order  to  accomplish  such  the  Master 
Car  Builders  must  remove  from  their  rules  any  and  all  penaliza- 
tion, for  the  reason  that  to  perfect  the  acceptance  of  cars  ten- 
dered in  interchange,  particularly  such  carrying  commodity  in 
transit.  W'e  must  not  place  a  premium  on  account  of  certain  de- 
fects existing,  but  instead  compel  the  owner  to  assume  the  re- 
sponsibility for  the  ordinary  handling  of  cars,  as  is  outlined  in  the 
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Master  Car  Builders'  Rules,  regardless  on  whose  rails  repairs  may 
be  made.  If  in  all  sections  of  the  country  it  was  possible  to  close- 
ly affiliate  the  officials  of  the  transportation  and  mechanical  de- 
partments as  to  the  everyday  necessity  of  some  improvements 
needed  in  the  rules  of  interchange  of  freight  cars  between  lines, 
it  would  not  be  long  before  necessary  official  power  would  soon 
be  forthcoming,  and  then  uniform  adequate  rules  would  be  adopt- 
ed befitting  all  localities.  Therefore,  I  would  recommend  that 
the  Master  Car  Builders  extend  their  every  effort  in  the  reorgani- 
zation of  their  rules  of  interchange  and  procure  such  data  from 
men  experienced  in  this  particular  class  of  work  to  further  guide 
in  perfecting  rules  to  fit  the  present  existing  conditions. 

In  regard  to  the  question  of  defective  cars  in  transit  wherein 
the  Master  Car  Builders'  defect  cards  should  be  applied  before 
delivering  to  connection,  and  at  such  points  where  there  is  no 
joint  inspector  or  chief  joint  inspector.  It  is  almost  impossible 
for  the  delivering  company  to  card  a  car  satisfactorily  for  the  re- 
ceiving line,  particularly  at  such  points  where  the  traffic  is  ex- 
ceptionally heavy  and  in  order  to  guarantee  the  correctness  of 
such  issuance  of  cards  and  see  that  they  are  placed  upon  the  car, 
the  delivering  company  would  necessarily  have  to  incur  addi- 
tional expense  by  maintaining  inspectors,  not  only  for  the  re- 
ceipt of  cars  delivered  to  it  by  its  conecting  lines,  but  also  to  fol- 
low cars  delivered  bv  it  to  connections  in  order  to  prevent  the  re- 
ceiving line  rejecting"  on  account  of  car  not  having  defect  card. 
I  would  recommend  that  at  all  large  terminals  that  a  system  of 
joint  inspection  be  installed  with  sufficient  officers  to  cary  out  the 
full  intention  and  purposes  of  the  rules  in  that  locality.  By  so 
doing  Master  Car  Builders'  defect  cards  would  be  issued  only 
after  personal  inspection,  as  I  previously  explained  above,  owing 
to  the  fact  that  no  two  inspectors  will  take  a  fac-simile  report  on 
cars  bearing  certain  defects,  further  illustrates  the  necessity  of 
arbitrator  or  representative  to  act  for  both  companies  in  ques- 
tion. Experience  has  proven  this  service  as  most  satisfactory  to 
all  concerned. 

It  is  a  foregone  conclusion  that  the  necessary  reorganization 
of  the  present  Master  Car  Builders'  Rules  will  at  all  times  be 
objected  to  by  many  mechanical  men,  due  principally  to  lack  of 
educating  themselves  in   the  needed   requirements  of  car  inter- 
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change  rules,  and  in  answer  to  theni  who  would  criticise  others 
who  have  given  every  thought  for  the  betterment  of  service  in 
forming  associations  at  various  points  and  entered  into  special 
agreements  in  order  to  reduce  to  minimum  the  delay  to  traffic,  do 
so  evidently  for  the  reason  that  they  have  not  made  themselves 
conversant  with  the  facts  that  brought  about  such  mutual  asso- 
ciations, and  to  prove  this  I  have  but  to  refer  you  to  any  of  the 
large  terminals  as  far  West  as  Denver  and  East  to  the  Niagara 
frontier,  who  have  adopted  joint  service  and  special  agree- 
■  ments.  And  it  further  goes  without  saying  that  necessity  was 
the  foundation  of  creating  such  organizations,  and  adding  to  the 
Master  Car  Builders'  Rules  such  rules  as  was  .found  necessary 
to  move  the  traffic  through  its  various  connections,  and  by  pro- 
curing the  very  best  talent  from  these  various  organizations  as 
a  representative  committee  to  express  their  opinions  from  ex- 
perience gained  before  the  mechanical  representatives,  who  con- 
tinually express  themselves  that  the  present  Master  Car  Builders' 
Rules  of  Interchange  are  good  enough,  would,  I  am  sure,  some- 
what enlighten  them  on  fviture  needs.  The  opinion  of  the  un- 
dersigned is  that  in  most  instances  the  mechanical  representatives' 
objection  to  joint  service  and  the  participating  in  same  can  be 
traced  to  the  zealous  motives,  fearful  of  losing  a  portion  of  their 
official  power.  Therefore,  it  will  require  broad-minded  men  with 
experience  in  the  interchange  work  before  we  can  expect  the  per- 
fection of  interchange  rules. 

Speaking-  on  the  subject  of  betterment  as  to  the  classification 
of  equipment  I  can  onlv  say  that  in  line  with  recommendations 
of  this  character  that  the  future  will  have  to  develop  itself,  tak- 
ing" into  consideration  the  individual  actions  of  the  owners  of 
equipment  as  to  the  necessity  of  betterment.  It  is  also  true  that 
the  so-called  steel  imder frame  cars  are  by  no  means  up  to  per- 
fect expectations.  Many  of  them  are  as  complete  a  failure  in 
the  design  of  construction  as  many  of  the  old  wooden  underframe 
cars  ;  and  in  fact  some  of  our  old  wooden  underframcs  are  su- 
perior. Considerable  credit  must  be  given  to  the  broad-minded 
mechanical  engineers  wdio  have  accomplished  the  wonderful  re- 
sults in  steel  underframe  cars,  but  there  are  so  manv  classes  of 
steel  underframe  cars  that  the  result  of  so  large  a  failure  in  or- 
dinary handling  demonstrates  the  need  of  closer  affiliation  of  me- 
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chanical  engineers  completing"  their  tests  before  placing  such 
equipment  before  the  railroad  world,  if  they  consider  this  as  part 
of  the  later  improvements  supposed  to  have  been  made  in  car 
construction.  We  have  little  to  look  forward  to  for  some  years 
yet  to  come  as  to  perfect  car  construction  equal  to  the  service 
they  are  being  put  to.  Consequently,  rules  befitting  present  con- 
ditions is  essential  and  the  future  will  take  care  of  itself  in  car 
construction. 

Referring  to  the  subject  of  transfer  in  order  to  perfect  an 
equitable  rule  that  would  be  befitting  to  all  conditions  and  still 
make  the  delivering  companv  responsible.  In  my  opinion  such 
a  rule,  fairly  speaking,  would  be  unjust,  and  I  claim  that  any 
and  all  rules  that  have  been  accepted  assessing  liability  against 
the  delivering  company  is  unjust.  For  the  reason  the  delivering 
company  originating  the  load  and  having  hauled  it  over  their  rails 
and  delivered  same  upon  the  tracks  of  the  receiving  company, 
have  duly  performed  their  portion  of  the  service  and  it  is  up  to 
the  receiving  line  to  either  transfer  to  equipment  that  in  their 
opinion  is  satisfactory  for  movement  over  its  rails  or  re])air  car. 
Whenever  we  attempt  to  designate  that  on  account  of  some  phys- 
ical defect  existing  on  the  car  as  a  warrant  sufficient  to  cause  de- 
livering company  to  stand  the  expense  of  said  transfer,  regard- 
less of  whether  or  not  the  defect  would  justify  transfer  instead 
of  repairs,  when  we  attempt  to  formulate  a  list  of  defects  that 
would  constitute  transfer  against  the  delivering  company,  in  or- 
der to  make  all  rules  of  transfer  uniform,  we  find  that  in  com- 
puting tables  of  this  kind,  to  tr}'  and  fit  the  occasion  that  it  is 
also  impracticable,  for  the  reason  that  it  would  not  prevent  sharp 
practice  that  may  h<i  attempted  by  the  receiving  line  in  recording 
old  defects  that  in  no  way  impair  the  safe  movement  of  the  car. 
and.  as  I  have  previously  stated  in  another  article,  that  it  would 
be  impossible  and  irrelevant  to  dare  attempt  to  formulate  a  trans- 
fer rule  assessing  liability  on  delivering  companv,  during  dull  and 
prosperous  times.  It  can  be  seen  at  a  glance  that  during  dull 
periods  railroads  ]irefer,  on  account  of  economical  reasons,  to 
use  their  own  equi]:)ment  and  save  per  diem,  while  during  the 
prosperous  times  and  the  shortage  of  cars  is  considered,  every 
consideration  will  be  given  to  repairs,  in  order  to  keep  cars  mov- 
ing.    Mr.  Kleine  intimates  the  possibility  of  encouraging  the  con- 
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tinned  loading  of  defective  equipment.  i)rovided  the  receiving 
Hue  had  to  assume  the  transfer,  but  if  the  dehvering  company 
had  to  assume  the  transfer  it  would  prevent  the  continued  use  of 
such  cars.  Facts,  however,  do  not  bear  out  Mr.  Kleine's  conten- 
tion, for  the  reason  that  statistics  have  been  gathered  for  the 
month  of  November.  1909.  on  this  very  subject  of  transfer,  which 
is  very  interesting,  giving  a  detailed  account  as  to  various  causes 
for  transfer  and  signifying  whether  the  receiving  or  delivering 
company  pays.  The  report  shows  that  at  the  St.  Louis  terminals 
twenty-one  lines  report  a  total  of  877  cars  transferred  out  of  a 
grand  total  of  117.570  cars  interchanged,  the  receiving  line  as- 
sumed the  cost  of  transferring  780  cars  and  the  delivering  line 
97  cars.  St.  Louis  rules  provide  protection  to  receiving  line  on 
cars  having  defects  denoting  unfair  usage,  as  per  Master  Car 
Builders'  Rules  49  to  56  inclusive,  all  cars  bearing  defects  under 
these  rules,  delivering  company  pays.  While  the  Chicago  sta- 
tistics show  that  reports  from  twenty-eight  lines,  a  grand  total 
of  209.731  cars  interchanged,  2,162  of  which  were  transferred  at 
the  expense  of  the  receiving  line.  According  to  their  agreement 
the  expense  of  transferring  is  borne  entirely  by  the  receiving 
line.  It  simply  develops  into  a  question  of  give  and  take  and  re- 
moves all  narrow-minded  suppositions. 

Under  the  head  of  necessary  shop  facilities,  the  mechanical 
departments  of  railroads  are.  without  question,  lax,  either  for 
the  want  of  sufficient  official  power  or  dilator}-  in  the  ap- 
plication of  necessary  repair  shop  facilities  at  large  termi- 
nal interchange  points,  in  order  to  meet,  without  de- 
lay, the  continued  growing  needs  of  repairs  to  equip- 
ment, for.  in  most  instances,  machinery  and  material 
necessary  to  properly  perform  the  work  can  only  be  found 
at  their  main  shops,  generally  located  as  near  the  center  of  their 
main  line  as  ])Ossible.  making  it  necessary  to  haul  defective  cars 
hundreds  of  miles,  creating  additional  untold  damage  to  equip- 
ment. The  present  facilities  offered  to  the  outlying  repair  shops 
is  simply  a  makeshift  and  results  in  unsatisfactory  work — plainly 
speaking,  patch  jobs.  The  sooner  our  mechanical  representatives 
wake  up  to  the  actual  needs  of  the  car  department,  particularly 
at  large  terminals,  in  order  to  overcome  the  conditions  that  now 
exist,  the  better  for  all  concerned.     Our  transportation  officers 
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are  becoming  enlightened  moreso  every  day  by  educating  them- 
selves in  the  interchange  rules,  and  at  most  all  large  centers  they 
are  taking  active  part  in  the  formation  of  necessary  rules.  The 
writer  recalls  that  not  many  years  ago  active  interest  by  other 
than  mechanical  officers  would  be  considered  interference,  but 
soon  the  tide  turned  and  the  management  of  various  lines  abol- 
ished the  Mechanical  Association  on  Interchange  Rules  and 
placed  the  entire  interchange  of  cars  in  the  hands  of  the  Superin- 
tendent's Association,  and  I  am  frank  to  admit  that  through  this 
latter  organization  the  rules  are  carried  out  most  admirably  and 
to  the  entire  satisfaction  of  all  members.  It  is  further  known 
that  other  large  railroad  centers  are  similarly  handled  and  con- 
tinually extending  its  power  by  creating  necessary  uniform  in- 
terchange rules  adaptable  to  conditions  under  joint  supervision. 
In  conclusion  I  would  recommend  that  we  all  join  hands  and 
utilize  energy  for  the  betterment  of  service. 

Owing  to  my  inability  to  accept  the  invitation  extended  by 
the  officers  of  your  club  to  be  present  at  your  next  meeting, 
w^herein  the  subject  of  car  interchange  will  be  discussed  after 
the  reading  of  Mr.  Kleine's  very  able  paper.  I  take  this  means  of 
voicing  mv  opinion  on  the  subject.  Thanking  the  members  of 
the  Railway  Club  of  Pittsburgh,  I  remain, 
Your  respectfully, 

I.  J.  O'Briex. 

MR.  ARTHUR  HALE:  [Communicated]— I  am  glad  that 
the  advocates  of  a  strict  construction  of  the  Master  Car  Builders' 
Rules  are  so  close  to  the  men  who  are  advocating  "Twentieth 
centurv"  inspection,  and  I  trust  that  the  discussion  of  Mr. 
Kleine's  paper  will  show  that  there  is  little  difiference  between 
them.  There  is  a  misunderstanding  between  them,  but  I  feel  that 
this  can  readily  be  cleared  away. 

Mr.  Kleine's  conclusions  certainly  will  be  accepted  readily  by 
the  most  advanced  advocates  of  a  quicker  movement  and  a  sim- 
plification of  the  Master  Car  Builders'  Rules.  The  men  who  are 
advocating  the  principle  of  "nm.  repair  or  transfer"  are  advo- 
cating it  with  the  idea  that  everyone  will  play  fair,  and  also  with 
the  idea  that  rigid  interpretations  and  the  wholesale  setting  back 
of  cars  will  not  of  themselves  improve  the  design  of  cars  nor 
enfoi-ce  the  Master  Car  Builders'  loading  instructions. 
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It  is  undoubtedly  desirable  for  roads  to  retain  the  right  of 
refusing  cars  of  unsafe  construction  and  of  placing  an  embargo 
on  improperly  loaded  cars,  when  experience  has  shown  that  such 
improper  loading  is  the  result  of  a  persistent  and  wanton  viola- 
tion of  the  M.  C.  B.  Rules;  but  police  measures  of  this  kind  need 
not  be  pressed  so  far  as  to  interfere  with  the  free  movement  of 
loads. 

As  Mr.  Kleine  states,  local  agreements  providing  for  the  re- 
pairs to  defective  cars  and  adjustment  or  transfer  of  lading  with- 
out the  return  movement  of  the  cars,  are  necessary  and  desirable. 
Mr.  Kleine  limits  such  agreements  to  local  agreements.  As  I  un- 
derstand the  position  of  the  advocates  of  the  "Tw^entieth  centurv" 
inspection,  they  desire  the  Master  Car  Builders'  Rules  so  changed 
that  local  agreements  shall  not  be  necessary  at  so  many  points, 
and  that  when  such  local  agreements  are  made  they  shall  be  as 
uniform  as  may  be. 

I  will  not  give  advice  to  men  of  experience  in  the  Mainte- 
nance Department.  IVIy  experience  in  that  department  has  been 
too  small  to  warrant  it ;  but  I  feel  that  the  existence  of  special  in- 
terchange agreements  at  so  many  points  is  an  indication  that 
something  can  be  done,  and  done  by  the  Master  Car  PUiilders' 
Association,  in  the  direction  of  uniformity  in  such  arrangements. 
I  understand  that  there  are  at  least  twenty  local  arrangements 
which  have  been  formally  agreed  to  at  different  points  in  the 
country,  and  w^e  all  have  personal  knowledge  of  many  more  agree- 
ments of  a  less  formal  character,  but  equally  binding.  These 
agreements  always  provide  for  a  quicker  movement  of  the  loaded 
car ;  they  usually  provide  for  joint  inspection.  I  cannot  but  feel 
that  the  situation  w'ould  be  improved  if  the  M.  C.  B.  Rules  were 
so  framed  as  to  cover  the  good  points  now^  covered  by  local  agree- 
ments. 

MR.  JOSEPH  DYER:  [Communicated]  The  papers  of 
Mr.  William  Baird.  Shop  Superintendent  of  the  C.  B.  &  Q.  R. 
R..  and  ]\Ir.  W.  O.  Thompson.  Division  Master  Car  Builder  of 
the  \.  Y.  C.  &  H.  R.  R.  R..  respectively,  read  before  the  Western 
Railway  Club  and  the  Central  Railway  Club,  on  the  same  sub- 
ject as  that  of  the  able  pa])er  presented  tonight  by  Mr.  Kleine. 
each  suggest  radical  changes  to  the  present  interchange  rules. 
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I  was  particularly  interested  in  that  part  of  Mr.  Thompson's 
paper  in  which  he  gave  his  opinion  that  at  a  future  date  a  sug- 
gestion would  be  necessary  making  the  car  owners  responsible 
for  all  repairs  required  to  keep  their  cars  in  service,  either  loaded 
or  empty,  no  matter  under  what  conditions  the  repairs  became 
necessary,  as  a  similar  suggestion  for  recommendation  to  the 
Arbitration  Committee  was  made  about  ten  years  ago  to  the 
Master  Car  Builder  of  an  Eastern  Line  with  a  recommendation 
that  the  owner  be  recompensed  by  an  increase  in  the  amoimt  paid 
for  the  use  of  the  car.  The  suggestion  was  not  put  to  the  Arbitra- 
tion Committee. 

Mr.  Thompson  also  recommended  the  organizing  of  a  corps 
of  traveling  inspectors  whose  duties  should  be  to  see  that  all 
roads  maintain  a  common  standard  of  materials  and  workmanship 
on  all  cars  of  all  roads.  I  believe  Mr.  Stark  made  a  similar  sug- 
gestion at  one  of  our  last  year's  meetings  and  evidently  still  holds 
to  the  same  idea. 

The  rules  now  in  force  governing  the  interchange  of  cars 
covers  about  everything  and  it  seems  to  me  the  only  weakness  is 
in  the  rule  which  makes  a  road  responsible  for  a  combination  of 
defects  caused  by  the  weakening  through  decay  or  breakage,  of  a 
single  part  of  the  car  for  which  the  owners  would  be  responsible 
if  repairs  had  been  made  before  other  damage  occurred,  and  it 
is  that  weakness  which  make  the  suggestions  of  Mr.  Thompson 
the  more  valuable. 

Cases  happen  where  a  receiving  line  refuse  to  accept  a  car 
with  a  defect  which  possibly  would  result  in  a  combination  of 
defects  for  which  the  handling  road  is  responsible,  yet  the  same 
inspector  would  run  a  car  belonging  to  the  road  employing  him, 
or  a  car  already  in  its  service,  with  precisely  the  same  defect.  If 
all  cars  should  have  the  loads  transferred  owing  to  a  single  de- 
fect, such  as  a  cracked  end  sill,  which  is  liable  to  lead  to  a  com- 
bination of  defects  for  which  the  handling  road  would  be  respon- 
sible the  expense  of  trans fering  loads  would  be  a  very  heavy 
burden. 

Any  arrangement  which  might  possibly  lead  to  loose  inspec- 
tion at  loading  points  would,  in  my  opinion,  be  against  the  interest 
of  the  originating  road  but  of  all  the  roads  over  which  a  shipment 
is  to  be  moved  as  loose  inspection  means  probable  accidents  and 


Discussion — Interchange  of  Freight  Cars.  291 

addition  the  shipper  and  consignee  both  suffer  in  the  delay  of 
their  freight.  Such  an  arrangement  would  also  increase  the  trou- 
ble of  the  freight  claim  people,  as  it  has  been  my  experience  that 
a  transferred  load  usually  means  a  claim  for  shortage  or  damage. 
The  per  diem  charges,  incidental  to  the  delay  of  the  car  in  the 
transfer  of  the  load,  must  also  be  given  consideration. 

We  can  readily  understand  the  necessity  of  having  the  re- 
ceiving line  run  or  repair  the  car  or  transfer  the  load  at  Chicago, 
where  the  interchange  track  of  the  receiving  road  is  ten  or  fif- 
teen miles  from  the  yard  of  the  delivering  road,  as  the  delay  to 
freight  would  be  too  heavy  if  freight  was  returned,  and  the 
switching  expense  would  also  be  very  heavy.  Like  arrangements 
would  be  profitable  at  other  interchange  points  where  the  condi- 
tions are  the  same  as  at  Chicago,  but  to  force  the  responsibility 
and  expense  of  transfer  on  the  receiving  line,  where  conditions 
are  about  equal  as  to  delay,  hardly  seems  right.  The  expense  of 
transfer  should  be  a  penalty,  but  it  would  not  be  a  penalty,  but  an 
imposition,  to  charge  such  expense  to  the  receiving  road. 

No  exception  can  be  taken  to  Mr.  Kleine's  remarks  about 
notation  records,  as  the  notation  record  system  not  only  puts  an 
unfair  amount  of  work  where  it  does  not  belong,  but  unneces- 
sarily increases  the  clerical  work  in  car  department  offices  and  in 
car  record  offices. 

MR.  ROBERT  B.  RASBRIDGE:  [Communicated]  I 
submit  the  following  in  support  of  the  very  excellent  paper  by 
Mr.  Kleine.  and  in  view  of  the  lengthy  discussion  and  the  many 
written  expressions,  will  endeavor  briefly  to  emphasize  some  of 
the  strong  points  of  M.  C.  B.  Rules  versus  "run,  repair  or  trans- 
fer." This  subject  has  received  considerable  attention  and  venti- 
lation, and  further  serious  thought  is  necessary  before  submitted 
for  final  decision  to  the  M.  C.  B.  Association.  At  first  thought 
the  run,  repair  or  transfer  would  appear  to  be  a  solution  of  past 
or  present  troubles.  This,  like  dew,  however,  vanishes  when 
brought  in  the  sunlight,  and  the  disadvantage  of  the  R.  R.  T. 
multiply.  The  M.  C.  B.  Rules  as  to  responsibility  appears  to  be 
safe,  conservative  and  liberal ;  it  also  provides  for  the  care  of  cars 
while  on  foreign  lines  to  a  very  great  extent.  From  year  to  year 
they  have  been  greatly  modified  and  owner's  responsibility  in- 
creased each  time  when  it  was  found  advisable  or  necessarv  to  do 
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so.  and  the  coming  year  will  bring  changes  along  the  same  con- 
servative lines.  Radical  action  or  changes  should  not  be  encour- 
aged and  responsibility  for  damaged  equipment  should  be  con- 
fined to  certain  limits,  as  at  present — derailments,  wrecks,  unfair 
usage  and  greater  combinations  penalizing  the  road  handling  the 
car.  which  naturally  avoids  to  a  great  extent  damage  that  would 
follow  without  any  restrictions  whatever.  Car  service  rule  15,  of 
the  American  Railway  Association,  is  the  result  of  methods  tried 
out  in  the  interest  of  prompt  handling  or  delivery  of  cars,  and 
considered  the  most  desirable  in  the  interest  of  all  concerned,  but 
it  has  its  dangers  and  eliminates  safety  provision  at  the  initial  or 
loading  point  that  result  in  delays  en  route.  We  are  all  one  great 
railroad  family,  but  not  of  the  same  railroad,  and  the  greatest 
good  to  the  greatest  number  of  cars  must  be  considered.  The 
idea  of  R.  R.  T.  is  advocated  in  the  interest  of  the  interchange 
business  anrl  avoidance  of  delays  generally,  but  it  is  like  the  cart 
before  the  horse,  it  starts  the  car  out  with  troubles  and  certain 
delay  that  should  and  can  be  avoided  before  it  is  loaded;  in  other 
words,  the  trouble  is  transferred  to  the  other  fellow.  A  provision 
is  suggested  that  loaded  cars  must  be  accepted  at  interchange 
points  without  regard  to  their  condition,  and  if  not  in  serviceable 
condition  the  receiving  road  to  nm,  repair  or  transfer. 

The  fundamental  principles  of  the  M.  C.  P>.  Rules  should  be 
encouraged  and  upheld.  The  R.  R.  T.  is  in  strict  violation  of 
same,  and  not  in  accord  with  the  spirit  of  the  Interstate  Com- 
merce Commission  mspection.  Roads  so  situated  as  intermediate 
lines  fed  on  both  sides  or  both  ends,  naturally  would  have  its 
freight  rate  excelled  by  the  cost  of  transfer,  "which  appears  to 
be  a  hidden  and  running-mate  of  the  R.  R.  T.,"  causing  a  loss, 
and  surely  prove  a  hardship  on  the  receiving  line,  which  would 
rightly  belong  to  the  delivering  line,  and  arouse  suspicion  that 
naturally  attaches  in  the  loading  of  defective  cars.  We  are  all 
aware  of  the  advisability  and  desire  for  quick  movement  of  cars 
and  the  R.  R.  T.  operates  against  it,  from  the  fact  that  it  delays 
the  car  en  route,  while  the  AI.  C.  B.,  preserving  the  rights  of  the 
car  owner  and  car  user,  insures  quicker  interchange  if  the  origi- 
nating road  applies  proper  care  in  the  selection  of  suitable  cars 
to  carry  the  load  to  destination.  It  is  true  the  M.  C.  B.  Rules 
make  the  receiving  road  the  judge  as  to  wdiat  they  will  accept^. 
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and  the  wisdom  of  this  is  apparent  when  you  reahze  what  it 
would  mean  if  your  grocer,  butcher  and  tailor  could  decide  what 
you  would  eat  and  wear.  Is  it  not  a  fact  that  too  little  interest  is 
taken  in  the  education  of  inspectors  up  to  a  standard  of  what  is 
safe  and  good  judgment,  and  is  it  not  the  practice  very  often  for 
the  interchange  inspector  to  place  his  judgment  superior  to  the 
M.  C.  B.  Rules,  in  view  of  local  conflicting  agreements.  This 
probably  accounts  in  a  large  measure  for  the  delays  at  terminals 
and  transfers  that  is  charged  to  the  ^I.  C.  B.  and  which  rightly 
could  be  charged  against  an  R.  R.  T.  arrangement.  Again,  this 
R.  R.  T.  naturally  would  lead  to  great  difficulties  when  yards  are 
congested,  and  relieves  the  delivering  line  of  the  car  and  per  diem 
charge  as  well.  Is  this  fair  and  just  to  the  receiving  line?  It 
would  also  encourage  sharp  practices  which  the  M.  C.  B.  Rules 
prohibit  and  frown  upon  ;  it  will  result  in  careless  inspection  and 
impair  the  general  good  of  all  cars  ;  it  allows  cars  in  service  that 
properly  should  be  sent  to  the  shop  for  repairs,  this  service  lead- 
ing up  to  hardships  on  neighboring  lines  that  strive  to  keep  their 
equipment  in  good  condition,  and  are  forced,  as  it  were,  to  take 
a  chance  that  would  result  in  serious  loss  or  troubles.  Imagine 
the  expense  and  possibility  of  claims  for  damage  or  loss  which 
are  not  unusual  in  case  of  transfer.  Is  it  not  true  we  have  too 
many  cars  in  interchange  business  that  are  unfit  for  service  and 
should  be  withdrawn  ?  Local  agreements  in  conflict  with  the  M. 
C.  B.  Rules  can  be  considered  responsible  to  a  great  extent  for 
present  conditions  of  cars,  and  it  w'ould  seem  advisable  that  they 
be  discouraged  in  the  interest  of  quicker  and  better  service.  The 
fundamental  principles  of  the  M.  C.  B.  Rules  should  be  conserved 
and  still  followed,  and  the  liberal  policy  extended  in  combinations 
and  owners'  defects. 

PRESIDENT:  Has  any  gentleman  here  anything  to  say 
after  all  this?    We  will  be  very  glad  to  hear  from  him. 

MR.  E.  A.  KNIGHT:  I\Ir.  President,  I  fully  agree With  the 
author  of  the  paper,  that  the  M.  C.  B.  Rules  of  Interchange  are 
preferable  to  the  proposition  that  we  run,  repair  or  transfer. 

The  latter  arrangement  would  seem  to  me  to  open  a  door 
whereby  everyone  would  seize  the  opportunity  to  unload  his  bad 
order  cars  on  his  neigfhbor. 
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On  the  road  with  which  I  am  connected  we  have  very  little 
interchange  in  the  I'ittsburgh  district,  except  with  our  own  di- 
visions. 

u  A  number  of  cases  have  come  to  my  notice  where  inspectors 
have  found  cars  under  load  that  were  in  a  general  bad  condi- 
tion. However,  not  having  reached  the  danger  point,  they  were 
considered  able  to  deliver  the  lading,  and  were,  therefore,  marked 
"Shop  When  Empty,"  and  shoved  along  to  the  other  fellow.  The 
other  man,  however,  takes  a  different  view  of  the  matter,  and  in 
looking  up  the  billing  finds  that  the  destination  is  perhaps  the 
Pacific  Coast,  and  it  is  up  to  him  to  run,  repair  or  transfer. 

Therefore,  we  believe  that  if  the  run,  repair  or  transfer  prop- 
osition was  made  general  it  would  create  more  trouble  and  con- 
fusion than  we  are  now  experiencing  with  the  M.  C.  B.  Rules. 

The  rules  as  they  now  stand  fully  cover  the  repairs  and  in- 
terchange of  cars  if  they  are  strictly  complied  with  and  construed 
intelligently. 

The  author  of  the  paper  lays  down  in  seven  paragraphs, 
under  the  head,  "The  Necessity  of  Insj^ection,"  the  fundamental 
principles  necessary  for  the  movement  of  cars  with  safety. 

This  brings  up  the  point  where  we  require  the  services  of  a 
car  inspector.  It  also  suggests  the  thought  that  to  carry  out  these 
fundamental  principles  he  should  be  a  man  competent  to  not  only 
inspect  cars  for  safety,  but  to  determine  wdiether  the  general  con- 
struction is  of  sufficient  strength  to  be  handled  in  heavy  trains, 
that  the  physical  condition  is  O.  K.,  that  the  safety  appliances 
are  in  proper  repair,  that  the  lading  is  properly  placed  and  se- 
cured, and  that  it  does  not  exceed  the  clearance  limits  of  the  road 
or  division  which  it  is  to  go  over.  He  must  also  be  familiar  with 
tank  car  construction  and  know  that  they  are  according  to  speci- 
fications and  requirements.  He  is  required  to  be  familiar  with 
the  American  Railway  Association  and  Interstate  Commerce 
Commission  rules  and  regulations  governing  the  transportation  of 
explosives. 

It  would,  therefore,  seem  that  it  requires  a  pretty  big  man  to" 
be  a  successful  car  inspector,  and,  as  a  rule,  the  compensation  is 
not  sufficient  to  make  the  position  attractive  for  competent  men. 
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We,  therefore,  do  not  get  the  full  benefit  of  the  M.  C.  B.  Rules 
on  this  account. 

I  do  not  think  our  troubles  at  interchange  jwints  are  due  so 
much  to  the  M.  C.  !*>.  Rules  as  to  the  manner  in  which  they  are 
handled. 

PRESIDENT  :  We  have  with  us  Mr.  T.  L.  Burton.  General 
Mechanical  Inspector  of  the  Central  Railroad  of  Xew  Jersey  and 
Philadelphia  &  Reading  Railroads.    Can  we  hear  from  him  ? 

AIR.  T.  L.  BURTON  :  The  statement  has  been  made  that  a 
man  who  talks  before  the  Pittsburgh  Railway  Club  had  better  be 
careful  of  what  he  says,  unless  he  wishes  to  be  called  down  by 
someone  who  probably  knows  more  about  the  subject  on  which 
he  attempts  to  speak  than  he  does  himself.  With  that  thought  in 
mind  I  made  a  few  notes  this  afternoon  on  the  parts  of  the  paper 
upon  which  I  anticipate  an  occasion  to  speak  this  evening.  Be- 
fore referring  to  these  notes,  however,  it  probably  would  be  well 
to  state  that  I  have  never  endeavored  to  pose  as  an  expert  car 
man  or  as  an  expert  on  rules  of  interchange.  However,  in  care- 
fully reading  the  paper  of  the  evening,  it  occurs  to  me  that  Air. 
Kleine  has  so  clearly  and  so  specifically  pointed  out  the  many 
advantages  of  interchanging  cars  on  the  basis  of  M.  C.  B.  Rules 
rather  than  the  run.  repair  or  transfer  !nethod.  that  it  would  not 
re(|uire  an  expert  to  endorse  the  position  which  the  author  has 
taken. 

An  interchange  business  of  any  character  involves  the  ne- 
cessitv  of  some  means  of  checking  the  commodity  oflr'ered  in  in- 
terchange in  order  that  responsibility  for  shortage  or  damage  to 
such  commodity  may  be  justly  placed,  thereby  minimizing  the 
losses  and  damages  occurring  in  interchange,  which,  so  far  as 
concerns  car  movements,  means  a  protection  against  rapid  de- 
terioration in  the  physical  condition  of  equipment,  to  say  nothing 
of  ])lacing  the  financial  responsibility  for  the  frequent  damage  to 
cars  in  transit  and  at  terminals. 

The  contention  may  be  made,  justly  so,  perhaps,  that  a  rigid 
enforcement  of  the  rules  under  which  we  are  supposed  to  inter- 
change cars,  will  work  a  hardship  on  some  of  the  parties  to  the 
rules,  but  the  fact  remains  that  if  through  the  enforcement  of  these 
rules  a  hardship  is  encountered,  through  dela\'  to  traffic  and  cost 
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of  repairs,  the  burden  will  be  borne  by  the  ones  to  whom  the  delay 
.and  expense  justly  belongs,  viz:  the  delivering  line  on  which  the 
damage  is  done. 

As  a  rule,  the  time  required  to  make  certain  car  repairs  and 
the  cost  of  same  will  vary  in  direct  proportion  to  the  time  elaps- 
ing between  date  of  repairs  and  date  of  damage,  if,  of  course,  the 
car  is  in  service  meanwhile,  and  in  the  majority  of  cases  it  natur- 
ally would  be  in  service  under  the  so-called  system  of  "run,  re- 
pair or  transfer,"  otherwise  nothing  would  be  gained  by  such  a 
system,  and  as  the  repairs  must  eventually  be  made  it  is  not  clear 
to  me  how  car  movements  will  be  expedited  by  simply  transfer- 
ring the  point  of  repair. 

Moreover,  the  adoption  of  such  a  system  would  place  the 
burden  of  repairs  upon  those  who  are  desirous  of  maintaining 
equipment  to  a  suitable  degree  of  efficiency,  or  stated  differently, 
the  indifferent  car  owner  would  be  in  position  to,  and  probably 
would,  practically  close  their  car  shops,  and  in  so  doing  depend 
upon  others  to  maintain  their  equipment,  which,  after  all,  would 
not  be  such  a  burden  to  the  road  upon  which  a  car  repair  force 
might  be  maintained,  were  it  not  for  the  tactics  which  are  fre- 
quently employed  by  indifferent  roads  in  picking  technicalities  in 
repair  bill — in  fact,  in  questioning  between  the  lines  the  honesty 
in  rendering  a  bill  for  legitimate  repairs.  I  have  in  mind  one 
case  where  certain  large  car  owners  questioned  the  bill  of  a  re- 
ceiving road  for  repairs  to  two  retaining  valves,  on  the  grounds 
that  the  owners  did  not  find  it  necessary  to  repair  so  many  valves 
in  one  month. 

My  experience  has  been  that  car  owners,  by  which  the  least 
attention  is  paid  to  the  maintenance  of  equipment,  are  the  ones 
who  object  most  seriously  to  paying  for  repairs  to  owners'  de- 
fects. 

The  roads  with  which  I  am  connected  maintain  several  joint 
inspection  plants  and  at  some  places  where  deliveries  are  made 
by  long  transfer  movements,  receiving  companies  are  supplied 
with  delivering  company's  defect  cards,  for  use  in  connection  with 
defects  which  occasionally  develop  in  transfer— such  points  are 
conducted,  however,  on  strictly  M.  C.  P>.  basis,  and  while  many 
advantages  arc  derived  therefrom  by  avoiding  long  "set-backs," 
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as  the  paper  terms  it,  there  is  no  (Hsposition  on  the  part  of  any  of 
the  connecting  hnes  to  dehver  cars  in  accordance  with  what  the 
paper  terms  "run,  repair  or  transfer"  system. 

In  my  judgment  the  adoption  of  such  a  system  will,  as  the 
paper  most  ably  and  correctly  states,  result  in  a  rapid  detioration 
of  equipment,  to  say  nothing  of  ultimately  retarding  rather  than 
accelerating  car  movement. 

In  further  support  of  that  part  of  the  paper  which  refers  to 
the  '"run.  repair  or  transfer"  system  encouraging  deterioration  of 
the  cars,  it  might  not  be  out  of  order  to  state  the  experience  of 
one  of  the  roads  with  which  I  was  connected  during  1908,  when 
on  account  of  the  depression  in  business  everybody  was  reducing 
expenses  as  far  as  was  in  keeping  with  the  requirements  of  the 
service.  One  of  the  largest  roads  in  the  country  was  delivering 
cars  to  us  in  a  most  deplorable  condition,  to  which  the  car  owner's 
attention  was  called,  and  in  a  number  of  cases  they  made  a  prop- 
osition to  us  that  we  make  such  repairs  as  we  thought  the  car 
needed  when  delivered  to  us  and  they  would  do  likewise  when 
they  were  delivered  back  to  them.  But  we  readily  conceived 
that  thy  did  not  consider  that  any  repairs  were  necessary  and  we 
would  be  the  losers  by  such  an  agreement.  The  result  was,  suf- 
ficient pressure  was  brought  to  bear  on  the  owner  of  the  cars  to 
place  them  in  safe  condition  to  run  and  the  result  has  been  a 
marked  improvement  in  the  physical  condition  of  the  equipment, 
quite  to  the  contrary  of  what  we  would  expect  if  the  receiving 
road  had  been  compelled  to  accept  the  cars  regardless  of  condi- 
tion. 

L  nfortunatelv,  the  characteristics  of  men  in  railway  service, 
as  well  as  other  branches  of  business,  is  to  do  a  liberal  portion  of 
their  work  on  paper. 

It  is  the  height  of  some  terminal  men's  ambition  to  show  on 
paper  that  they  can  do  a  job  one-tenth  of  a  per  cent,  cheaper  than 
their  neighbors  on  the  next  division,  wdiile  in  reality  the  so-called 
cheap  man  may  be  the  most  expensive  one  on  the  system.  Such 
policies  are  not  alwavs  handed  down  by  heads  of  departments,  but 
in  many  cases  thev  eminate  with  local  men,  of  which  car  fore- 
men, foreman  inspectors,  and,  l^ossiblw  yard  masters,  etc.,  are  not 
always  exceptions. 
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The  use  of  hump  yards  have  accelerated  and.  in  many  cases, 
reduced  the  cost  of  yard  movements,  probably  at  an  increased  cost 
for  repairs.  The  man  who  handles  cars  down  a  hump,  or  the  man 
under  whose  supervision  they  are  handled,  hates,  worse  than  any- 
one else,  the  occasion  for  disturbing  the  makeup  of  a  train  after 
it  has  been  classified — especially  if  doing  so  necessitates  shoving  a 
car  back  over  the  hump  in  order  to  get  it  to  the  shop  or  repair 
track,  for  the  double  movement  increases  the  cost  of  drilling  and 
usually  means  a  delay  to  train  movement. 

The  adoption  of  a  system  of  interchange,  making  it  compul- 
sory for  connecting  lines  in  or  near  hump  yards  to  accept  cars  re- 
gardless of  how  they  may  be  damaged  in  classifying,  will  place  in 
the  hands  of  drill  crews  at  hump  yards  a,  club  for  breaking  up 
cars,  rather  than  for  holding  them  on  grade.  •  This  .statement  is 
not  made  bv  wav  of  criticism  to  those  who  have  the  general  wel- 
fare of  their  company  at  stake,  but  it  is  based  upon  the  character- 
istics or  weakness  of  human  nature,  which  frequently  causes  a 
man  to  place  a  higher  value  upon  his  individual  record  than  he 
does  upon  the  financial  interest  of  the  company  by  which  he  is 
employed. 

]n  the  contribution  of  the  gentleman  from  Nebraska,  wdiich  has 
just  been  read,  the  statement,  or  rather  the  confession,  is  made 
that  the  "run,  repair  or  transfer"  system,  of  which  he  is  a  strong 
advocate,  would  impose  a  hardship  and  injustice  upon  the  receiv- 
ing roads  were  it  true  that  such  roads  received  more  loads  than 
they  delivered.  lUit  he  defends  the  pre^posed  system  of  inter- 
change by  saying  the  load  and  empty  movements  are  practically 
the  same  in  all  directions,  which  is  equivalent  to  saying  any  road 
delivers  as  man}-  loads  to  connecting  lines  as  it  receives  from  con- 
nections. 

.Such  a  statement  may  ap]ily  to  roads  in  Nebraska,  where  the 
author  of  the  statement  is  located,  but  it  does  not  a])plv  to  heavy 
coal-carrying  roads  in  the  East,  especially  those  having  tidewater 
outlets. 

I  can  see  where  the  "run.  repair  or  transfer"  system  could  be 
used  to  some  advantage  by  the  roads  with  which  I  am  connected, 
at  points  where  we  deliver  to  Xew  England  connections.  Hut  the 
moment  we  saw  fit  to  abuse  the  svstem  to  an  extent  which  we 
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would  be  in  position  to  do.  where  would  the  Xew  England  roads 
get  off?  They  would  have  to  accept  the  load  from  us  and  after 
discharging  the  load  at  tidewater  and  offering  the  empty  cars  back 
to  us  for  movement  to  the  mines,  we  would  be  in  position  to  re- 
ject the  cars  if  defective.  It  is  true,  however,  that  we  discharge 
the  bulk  of  our  coal  at  the  water  fronts  in  the  vicinity  of  Philadel- 
phia and  New  York.  The  same  is  true  of  other  roads  in  Penn- 
sylvania and  Xew  Jersey,  and  as  a  large  percentage  of  this  coal  is 
received  from  connections  having  no  water  outlet,  to  which  we 
deliver  practically  nothing  but  empties,  we  would  be  compelled, 
under  the  proposed  system  of  accepting  the  load  instead  of  the 
car,  to  accept  anything  our  connections  should  see  fit  to  send  us 
and  they,  receiving  practically  nothing  but  emi)ties  from  us,  could 
reject  everything,  thereby  blocking  us  with  defective  equipment. 

(  )l){ecti()n  was  also  made  to  the  receiving  road  being  the 
judge  as  to  the  safe  condition  of  equipment  offered  in  interchange. 
If  a  tramp  should  apply  to  the  author  of  that  statement  for  a 
night's  lodging,  I  dare  sav  the  head  of  the  household  would  not 
waive  the  ])rivilege  of  judging  the  tramp's  (|ualificati<)ns  and  fit- 
ness to  spend  a  night  under  his  roof.  In  this  case  the  delivering 
company  would  have  no  voice  in  the  matter. 

It  occurs  to  me  that  \-our  Club  would  not  go  far  wrong  in 
endorsing  as  a  whole  the  paper  of  the  evening,  or  placing  your- 
self on  record  as  condemning  what  is  termed  "run.  repair  or 
transfer"  system  of  interchange. 

PRESIDEXT:  ^^Ir.  T.  H.  Goodnow.  Master  Car  T.uilder 
of  the  Lake  Shore  &  Michigan  Southern,  ought  to  be  al)le  to  give 
US  some  information  on  this  subject. 

AIR.  T.  H.  GOODXOW:  Mr.  President  and  Members  of 
the  Pittsburgh  Railway  Club:  As  I  am  practically  a  stranger  to 
this  Club,  and  not  having  been  forewarned  as  Mr.  Ihirton,  I 
am  rather  intimidated  by  his  introductory  remarks  and  shall, 
therefore,  be  very  cautious  in  what  I  say,  so  as  to  take  no 
chances. 

It  is  difticult  to  discuss  so  able  a  ])aper  as  Mr.  Kleine  has 
presented  this  evening,  especiall\-  when  one  so  thoroughly  agrees 
with  it  so  that  no  argument  is  raised  in  your  mind  on  which  to 
take  issue.     The  question  of  "run.  re])air  or  transfer."  as   it  is 
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generally  discussed,  appeals  to  me  as  one  that  is  confusing,  and 
for  those  having  to  deal  with  the  M.  C.  B.  Rules  of  Interchange 
they  should  divorce  the  transfer  proposition  from  same.  The 
M.  C.  B.  Rules  are  established  for  the  protection  of  the  physical 
condition  of  freight  equipment,  and  as  such  in  their  present  form 
are  intended  to  keep  cars  on  their  forward  movement  when  of- 
fered in  interchange,  by  making  defects  either  owners'  responsi- 
bility or  cardable,  so  that  there  should  be  no  hindrance  to  the  for- 
warding of  cars  up  to  where  the  question  of  safety  becomes  in- 
volved, on  account  of  cars  being  in  bad  order,  and  when  they 
either  have  to  be  transferred  or  repaired,  the  M.  C.  B.  Rules 
being  in  no  way  responsible  for  this,  and  here  is  where  the  trans- 
fer question  enters. 

In  this  connection,  those  of  us  who  are  responsible  for  the 
M.  C.  B.  Rules  of  Interchange  are  not  for  the  Transfer  Rules, 
and  I  maintain  that  it  should  not  be  permitted  or  necessary  to 
make  any  reference  to  this  feature  in  the  M.  C.  B.  Rules,  which 
are  intended  for  the  physical  condition  of  cars.  We  do  .not  con- 
trol the  load  or  the  handling  of  it,  and  the  responsibility  rightfully 
does  and  should  rest  with  the  traffic  or  transportation  officials 
who  originate  and  handle  this  matter,  as  to  how  such  loads  shall 
be  disposed  of  when  necessary  to  be  transferred  when  cars  inter- 
changed and  unsafe  to  go  forward,  and  any  rules  established  to 
dispose  of  this  should  not  interfere  with  carrying  out  the  M.  C. 
B.  Rules  so  far  as  they  apply  to  the  car  itself,  as  I  believe  they 
can  be  applied  after  the  load  is  disposed  of.  It  seems  that,  owing 
to  the  conditions  varying  so  at  the  large  interchange  points  in  dif- 
ferent parts  of  the  country,  it  is  almost  impossible  to  make  a  uni- 
form rule,  covering  the  transfer  feature,  acceptable  to  all  termi- 
nals and  railroads,  especially  for  the  reason  that  the  movement  of 
loads  both  ways  in  interchange  is  not  equal,  which  often  places 
the  transfer  expense  all  on  one  side.  If  a  broad,  uniform  rule 
for  handling  the  transfer  feature  of  loads  in  interchange  could  be 
established  it  would  put  this  question  on  the  same  basis  as  the 
AI.  C.  B.  Rules  for  the  protection  of  the  physical  condition  of  the 
car.  which  are  made  for  the  country  at  large,  and  with  no  excep- 
tions on  account  of  any  local  conditions,  treating  all  alike.  On  ac- 
count of  the  transfer  conditions,  it  has  resulted  in  individual  rules 
being  ap])lied  as  best  to  suit  local  conditions  at  the  various  large 
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interchange  points,  and  in  drawing-  up  these  special  agreements, 
inchided  in  them,  have  been  certain  rules  abrogating  the  AI.  C.  B. 
Rules,  such  exceptions  being  made  probably  for  the  purpose  of 
facilitating  the  handling  of  the  car  at  such  local  point,  and  in  this 
losing  sight  of  the  broadness  of  the  M.  C.  B.  Rules  established 
for  the  sole  purpose  of  protecting  the  car  owner  at  large.  I  be- 
lieve it  is  possible  to  maintain  the  integrity  of  the  AI.  C.  B.  Rules, 
applying  them  in  connection  with  the  transfer  question,  which 
may  dififer  and  not  be  uniform,  and  still  not  violate  the  main  ob- 
ject of  the  M.  C.  B.  Rules,  that  of  protecting  the  car  owner. 

I  am  from  Chicago,  and  I  will  say  that  there  the  interchange 
is  handled  on  the  run,  repair  or  transfer  basis,  the  load  being  ac- 
cepted and  not  the  car,  if  unsafe.  The  receiving  line  transfers  at 
its  own  expense.  After  transfer,  if  the  car  is  your  own,  you  re- 
pair it;  if  it  belongs  to  the  delivering  line  you  return  the  empty. 
The  one  benefit  to  be  derived  from  the  receiving  line  paying  the 
cost  of  transfer,  in  wdiich  probably  the  M.  C.  B.  Rules  of  Inter- 
change can  be  involved,  is  that  it  puts  it  up  to  the  receiving  line  as 
to  just  how  rigid  they  will  be  in  their  inspection  and  cutting  car 
out  for  transfer,  knowdng  they  will  have  to  stand  expense  of 
same.  If  the  delivering  line  is  paying  the  transfer  expense,  one  is 
apt  to  take  advantage,  especially  if  he  has  a  very  bad  car  or  load 
delivered  to  him.  Under  the  other  you  are  going  t(^  put  either 
car  or  load  in  shape,  and,  for  the  car,  bill  owners,  or,  on  authority 
of  defect  card,  if  repairs  are  made. 

As  stated  before,  I  believe  the  inception  of  this  question  run, 
repair  or  transfer  is  wrong,  and  that  the  transfer  feature  should 
be  divorced  out  of  it  and  not  conflicted  with  the  AI.  C.  B.  Rules, 
which  are  to  accomplish  their  own  individual  pur])Oses.  Another 
point  which  has  been  made  by  those  advocating  this  is  to  modify 
the  M.  C.  P).  Rules  making  owners  responsible  for  jDractically 
everything,  with  which  T  do  not  believe  any  of  us  should  agree. 
To  allow  roads  to  handle  cars  without  any  responsibility  as  to 
their  condition  would  be  to  have  such  cars,  when  becoming  in 
unfit  condition,  on  account  of  bad  order,  shoved  on  to  someone 
else,  and  under  this  scheme  the  freight  equipment  would  soon  be 
its  own  evidence  against  any  such  conditions. 

PRESIDENT :  Mr.  F.  H.  Stark,  of  the  Pittsburgh  Coal 
Co.,  is  in  the  immediate  foreground.     Can  we  hear  from  him? 
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AIR.  F.  H.  STARK:  Mr.  President  and  gentlemen,  as  has 
been  stated,  the  author  of  the  paper  has  presented  the  subject  in 
such  a  manner  that  it  is  difficult  to  criticise.  I  presume  that  there 
will  be  difference  of  opinion  as  long  as  there  are  different  men. 
As  to  the  author's  remark  in  the  forepart  of  this  paper  on  the 
question  of  safetv  inspection,  on  the  first  impulse  we  might  con- 
sider that  a  personal  matter  with  each  road,  and  the  car  owner 
or  connecting  line  has  no  concern  with  the  question  of  safety  on 
another  road.  lUit.  on  giving  the  matter  a  little  thought,  it  will 
develop  that  we  are  vitally  interested.  While  it  is  true  that  the 
conditions  and  requirements  differ  on  different  roads,  yet  in  a 
general  way  they  are  pretty  much  the  same.  For  instance,  sup- 
pose the  management  of  a  road  instructs  the  mechanical  depart- 
ment to  reduce  the  cost  of  inspection  and  the  number  of  repair 
men.  The  consequent  standard  of  safety  on  that  road  would 
dift'er  from  that  on  the  Pennsylvania.  Yet  the  Pennsylvania  cars 
are  running  on  that  other  road.  The  road  handling  the  cars  con- 
cludes to  run  its  own  and  foreign  cars  with  certain  minor  defects, 
and  from  the  fact  that  such  initial  defects  are  not  repaired,  con- 
sequential damage  occurs  that  the  owner  is  responsible  for.  For 
example,  a  road  may  consider  it  practical  to  run  a  car  with  two 
draft  bolts  broken,  regardless  of  location.  The  car  is  placed  into 
a  train  and  the  end  is  pulled  out,  and  the  owner  is  responsible,  ex- 
cept, of  course,  where  the  combination  is  exceeded.  Can  it  be  fair 
to  a  car  owner  for  a  road  to  take  chances  and  cause  consequential 
damage  and  charge  it  to  the  owner?  There  is  a  little  consolation 
]:)erhai)s  in  the  fact  that  you  can  charge  for  quite  extensive  re- 
pairs to  the  foreign  car  owner,  but  the  other  fellow  is  returning 
the  compliment  to  the  full  measure,  and  the  result  is  that  the  cost 
of  maintenance  of  railroad  cars  is  climbing  i\p  \ea.r  bv  vear.  I 
believe  that  it  is  time  that  we  should  consider  whether  there  could 
not  be  a  uniform  i)ractice  brought  about  as  to  inspection  and  what 
is  safe  and  what  are  unsafe  defects.  How  can  that  be  accom- 
plished ?  The  chief  car  inspectors  at  all  the  large  terminals  should 
have  their  jurisdiction  extended,  not  only  to  settle  the  question  of 
safe  condition  of  cars  that  are  offered  in  interchange,  but  they 
should  represent  all  the  roads  not  only  in  that  particular  territory 
but  all  over  the  country,  and  it  would  be  the  dutv  of  such  joint 
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inspector  to  see  that  all  the  roads  in  his  territory  are  living  up 
to  the  same  rules  as  to  standards  of  safety. 

It  might  be  contended  that  the  chief  inspectors  might  differ 
in  opinion.  We  should  have  annual  conventions  at  which  the 
chief  joint  inspectors  should  get  together  and  discuss  these  prob- 
lems and  in  that  way  have  more  uniform  action  all  over  the  coun- 
try. In  addition  to  that  I  would  have  traveling  inspectors  who 
would  have  authority  to  demand  access  to  the  shops  and  offices 
of  all  railroads,  and  any  road  found  violating  the  rules  ought  to 
be  made  liable  in  somewhat  the  same  manner  as  the  Federal  gov- 
ernment does  regarding  safety  appliances. 

I  appreciate  that  at  Chicago  it  is  almost  impossible  to  have 
every  car  inspected  and  a  defect  card  issued  by  the  delivering' 
company,  because  their  yards  are  so  far  distant.  If  we  had  a 
joint  inspection  system  or  joint  inspectors  in  general,  the  nota- 
tion card  could  be  considered.  As  it  is  now,  to  pass  a  car  on  no- 
tation it  requires  a  great  deal  of  correspondence  to  secure  the 
offset  card  and  that  is  the  objection  to  the  notation  system.  If 
you  place  a  notation  card  on  a  car,  it  would  be  interesting  to  know 
on  what  per  cent  of  such  notation  cards  there  is  a  demand  for  a 
defect  card.  The  natural  tendency  would  be  that  the  owner  would 
remove  the  notation  card  and  ask  for  a  defect  card.  On  securing 
the  defect  card  they  would  be  tempted  to  render  a  bill  for  repairs 
not  made,  although  it  would  be  contrary  to  the  M.  C.  B.  Rules. 
If  we  were  all  as  honest  as  our  friend  Kleine  we  would  have  faith 
in  each  other  and  allow  the  receiving  company  to  apply  the  deliv- 
ering company's  defect  car  .  But  unfortunately  we  have  not  em- 
ployed men  of  the  caliber  of  Mr.  Kleine  and  if  the  notation  card 
is  attached  to  the  car  it  calls  the  owner's  attention  to  it  and  he 
naturally  will  ask  for  a  defect  card,  and,  in  turn,  when  he  gets  the 
defect  card  he  is  liable  to  render  a  bill  for  work  that  was  not  done. 
If  the  chief  joint  inspector  or  other  general  inspector  had  author- 
ity to  visit  all  railroad  yards  and  detect  railroads  that  were  de- 
manding a  defect  card  and  making  bills  for  repairs  not  made,  and 
they  could  be  penalized  in  some  way,  it  would  soon  break  that 
up ;  in  such  event  the  notation  card  would  be  a  move  in  the  right 
direction. 

Mr.  Kleine  refers  to  the  owner  being  made  responsible  as  en- 
couraging better  design.     There  is  no  question  but  what  that  is 
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true.  But  I  believe  we  have  carried  the  owner's  responsibility  far 
enough  to  cause  the  owner  to  improve  the  design  of  its  equip- 
ment if  it  is  faulty.  They  are  now  chargeable  with  broken  coup- 
lers and  draft  timbers  and  essential  parts  to  the  draft  gear.  But 
suppose  we  remove  the  delivering  company's  responsibility  and 
make  the  owner  responsible  for  practically  everything,  as  sug- 
gested by  Mr.  Baird.  if  I  understand  him  right.  Just  as  soon  as 
you  increase  the  owner's  responsibility  you  increase  the  rough 
handling  of  cars.  Xearly  every  road  accepts  as  fair  handling  on 
the  part  of  its  train  or  yard  crews,  any  combination  of  defects 
that  the  owner  is  responsible  for.  The  result  is  that  the  trans- 
portation department  does  not  question  a  crew  that  damages  a 
car,  providing  it  does  not  exceed  the  owner's  responsibility.  The 
consequences  are  that  cars  are  being  handled  roughly  and  the 
cost  of  repairs  is  increased  accordingly.  Gentlemen,  can  we  re- 
move the  delivering  company's  responsibility  altogether  and  not 
increase  the  cost  of  maintenance  of  cars?  You  all  remember 
when  a  draw  bar  was  broken  the  crew  was  called  in  and  perhaps 
suspended  or  reprimanded,  at  least.  But  today  if  two  longitudinal 
sills  are  broken  in  a  car  there  is  nothing  said  about  it.  If  the 
couplers  are  broken  on  both  ends  of  the  car,  there  is  nothing  said 
to  the  crew.  The  result  is  that  cars  on  most  roads  are  handled 
roughly. 

With  regard  to  hump  practice,  if  all  the  roads  would  con- 
duct that  like  the  Pennsylvania  does  at  Altoona  there  would  be 
less  damage  done  to  cars  than  in  ordinary  flat  surface  cars.  But, 
unfortunately,  all  the  roads  do  not  employ  enough  men  to  ride 
the  cars  and  they  are  allowed  to  drift  down  by  gravity  at  various 
speeds.  I  cannot  understand  the  argument  of  Mr.  O'Brien  when 
he  states  that  during  dull  periods  the  receiving  road  would  take 
advantage  and  charge  the  transfer  to  the  delivering  company.  If 
the  condition  of  the  car  is  in  accordance  with  the  M.  C.  B.  Rules 
I  do  not  see  how  the  receiving  road  could  charge  for  the  trans- 
fer. Furthermore,  if  there  were  a  chief  joint  inspector  or  some 
arbitrator,  he  should  decide  the  question  as  to  who  should  pay 
for  the  transfer. 

I  am  not  speaking  from  the  private  car  owner's  standpoint. 
I  have  been  railroading  for  so  many  years  that  I  have  never  lost 
sight  of  the  railroad  com])any's  interest.     And  I  believe  that  the 
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car  owner  is  made  responsible  for  all  the  defects  that  can  occur 
under  fair  handhng.  I  beheve  the  mechanical  department  will 
have  to  take  a  more  active  part.  We  are  yielding  to  the  transpor- 
tation official's  demands.  Anything  to  expedite  the  movement  of 
cars  regardless  of  cost.  If  \ou  require  the  delivering  company 
to  accept  all  cars,  you  put  the  burden  of  providing  capital  for  fa- 
cilities on  the  receiving  road.  He  must  provide  the  material  and 
labor  to  make  the  repairs  and  wait  three  or  four  months  for  re- 
pair bills  to  be  paid.  The  receiving  road  must  pay  for  the  per 
diem  on  the  cars  delayed  for  repairs  and  they  are  subject  to 
claims  for  damage  on  account  of  making  the  transfer,  and  the 
temptation  would  be  to  run  the  cars  in  the  condition  they  are  of- 
fered, and,  as  I\Ir.  Kleine  has  stated,  it  does  not  reqviire  any 
prophet  to  anticipate  that  the  condition  of  the  cars  would  de- 
teriorate. Air.  Kleine  has  very  clearly  pointed  out  that  roads  can 
make  special  arrangements  for  repairs  to  cars  where  a  road  has 
better  facilities,  also  for  waiving  the  per  diem  on  cars  delaved 
awaiting  repairs,  so  that  practically  all  the  advantages  in  the  chief 
joint  inspection  arrangement  at  large  terminals  can  be  accom- 
plished, as  outlined  by  Mr.  Kleine,  just  as  it  is  today,  and  at  the 
same  time  observe  the  M.  C.  B.  Rules  and  protect  the  car  ow^ner, 
and  expedite  freight  rather  than  retard  it.  It  appears  to  me  that 
the  mechanical  men  will  have  to  assert  their  position  and  regain 
their  rights.  Not  that  I  fear  that  some  of  us  old  fellows  will  be 
shelved,  but  if  the  mechanical  men  do  not  come  to  the  front  and 
offer  some  solution,  it  wnll  not  be  long  before  the  car  men  will 
be  reporting  to  the  agent  or  the  yard  master,  and  his  position  will 
deteriorate  just  about  as  the  cars  will  under  run,  repair  or  trans- 
fer. 

PRESIDENT:  We  would  like  to  hear  from  Air.  Boutet, 
Chief  Joint  Inspector  at  Cincinnati. 

MR.  H.  BOUTET:  Mr.  President  and  Members  of  the 
Pittsburgh  Railway  Club :  I  desire  to  extend  to  Mr.  Kleine  my 
congratulations  on  the  paper  he  has  i)resented  here  this  even- 
ing. 

I  heartilv  agree  with  him  on  some  of  his  propositions  set 
forth,  but  <in  others,  I  am  afraid,  I  will  have  to  radically  disagree 
with  him. 
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To  make  sure  that  every  one  will  understand  my  position,  I 
will  quote  you  from  my  address  to  the  Chief  Joint  Car  Inspectors 
and  Car  Foremen's  Association  of  America,  of  which  I  have  the 
honor  to  be  President,  at  a  meeting  held  in  Buffalo  in  September, 
1909: 

"There  is  no  question  but  that  the  M.  C.  B.  Rules  have  been 
the  only  means  by  which  the  railroads  of  this  country  have  been 
enabled  to  transact  the  business  of  the  continent,  and  without 
them  it  would  be  imposible  to  conduct  the  transportation  that  is 
necessary  to  carry  the  different  products  of  any  portion  of  the 
country  to  the  markets  of  the  \vorld.  but  the  M.  C.  B.  Rules  are 
based  on  honesty,  and  it  is  absolutely  necessary  that  each  and 
all  of  us  use  every  endeavor  to  maintain  them  in  their  entirety." 

I  think  this  is  conclusive  evidence  that  I  am  strongly  in  favor 
of  M.  C.  B.  Rules,  but  I  cannot  help  but  believe,  especially  in  our 
portion  of  the  country  and  at  other  large  interchange  points,  that 
it  is  necessary  to  change  the  M.  C.  B.  Rules  to  a  certain  extent 
to  prevent  the  necessity  of  making  additional  local  agreements, 
which  it  has  been  found  necessary  to  do. 

<  )n  examination  of  the  local  agreements  at  the  different 
large  interchange  points,  you  will  note  that  they  are  all  very  sim- 
ilar, which  shows  the  necessity  for  some  action  to  be  taken  by  the 
M.  C.  B.  Association  to  cover  these  points. 

The  first  paragraph  of  Mr.  Kleine's  paper  that  attracted  my 
attention  was  that  he  was  an  advocate  of  the  interchange  of  cars 
with  the  least  number  of  rejections,  or  so-called  set-backs,  in 
other  words  Twentieth  century  inspection,  but  that  he  could  not 
agree  on  the  run.  repair  or  transfer  proposition. 

This  certainly  appears  to  me  to  be  dividing  the  Twentieth 
century  inspection,  so  far  as  it  is  known  in  our  locality  and  in 
other  large  interchange  points,  as  the  Twentieth  century  inspec- 
tion is  termned  run.  repair  or  transfer. 

This  does  not  necessarily  mean  that  the  receiving  line  pays 
the  cost  of  transfer,  as  at  nearly  all  points  outside  of  Chicago  it 
is  governed  by  American  Association  Rule  Xo.  15,  so  far  as  the 
cost  of  transfer  is  concerned. 

There  are  local  rules,  however,  that  provide  that  no  transfer 
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order  will  be  given  if  the  car  can  be  re])aire(l  under  load  in  ten 
hours'  time  of  two  men.  or  twenty  hours,  as  ]X'r  ^I.  C.  IS.  Rules. 

I  am  free  to  say  that  it  is  alxtut  the  only  system,  with  our 
congested  terminals,  that  would  imable  us  to  get  the  cars  throug"h 
with  the  amount  of  business  being"  transacted.  In  fact,  the  Gen- 
eral ^'ar(l  Masters,  at  a  meeting-  at  Cincinnati,  stated  that  it  would 
be  impossible  to  do  the  business  that  is  being  done  under  any  other 
system. 

The  next  parag^ra])h  in  his  paper,  in  which  he  names  "ideal 
conditions."  I  am  afraid  that  none  of  us  will  live  to  see  such  con- 
ditions prevail  in  this  countr}-. 

It  is  a  fact,  however,  that  by  far  the  larger  portion  of  trans- 
fers are  caused  by  defects  that  occur  to  a  car  after  it  has  been 
loaded  and  by  loads  having  shifted  after  being  properly  loaded, 
than  are  caused  by  ilefective  cars  being  loaded  or  cars  not  proper- 
ly loaded. 

I  quite  agree  with  him  that  the  ins])ection  should  be  for  safety 
and  to  determine  the  responsibility  of  defects  to  the  equipment 
and  the  loading,  as  far  as  possible,  but  take  the  matter  of  inspec- 
tion and  responsibility  of  equipment,  wdiat  a  difference  in  inter- 
pretation and  meaning  of  the  rules  is  shown  by  the  dift'erent  roads 
and  men  employed  by  them. 

In  some  localities  some  roads  go  so  far  as  to  class  a  facia 
board  or  roof  board  that  has  fallen  off  on  account  of  having  been 
im])ro])erl}-  secured,  a  defect,  for  which  the  delivering  line  is  re- 
sponsible. Also  broken  end  boards,  when  broken  out,  even  when 
the  end  of  car  shows  no  combination,  as,  for  example,  a  car  with 
one  end  ])ost  broken  out  and  two  or  three  siding  boards  broken 
out,  demanding  a  card  for  the  end  boards,  claiming  that  this  is 
not  mentioned  in  the  combination  and  it  is  rough  usage  and  must 
be  carded  for,  while  the  opposite  is  claimed  bv  other  points. 

This,  in  my  opinion,  shows  very  plainly  the  necessity  of  hav- 
ing representative  car  men  from  all  points  to  met  annually  to  go 
over  and  discuss  the  rules  and  arrive  at  a  universal  imderstand- 
ing,  and  thus  prevent  dift'erent  interpretations  in  diff'erent  locali- 
ties. 

Regarding  the  failure  to  enforce  individual  rules,  in  which 
he  refers  to  Rule  Xo.  33.  in  which  he  states  that  some  of  the  local 
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interchange  agreements  decided  to  abrogate  this  rule,  as  they  did 
not  feel  waranted  to  enforce  same  on  account  of  the  expense  in- 
volved, notwithstanding  that  it  was  a  safety  requirement. 

In  this  conection  I  do  not  know  of  any  local  agreements  at 
any  large  interchange  point  in  the  country  but  what  takes  the  M. 
C.  B.  Rules  as  a  basis  for  their  local  rules. 

The  Rules  of  Interchange  went  into  effect  September  i,  1909, 
and  I  do  not  know  of  an  interchange  point  in  the  country  that  de- 
manded a  card  for  wrong  air  hose  until  the  latter  portion  of  the 
year. 

Regarding  it  being  a  safety  requirement,  I  can  hardly  realize 
how  a  defect  card  put  on  a  car,  tacked  on  to  the  cross-tie  timber, 
is  going  to  prevent  an  air  hose  from  bursting. 

Neither  can  I  realize  if  a  railroad  insists  on  purchasing  air 
hose  that  do  not  meet  with  the  requirements  of  the  M.  C.  B.  As- 
sociation, and  place  same  on  their  own  cars  and  deliver  same  to 
another  road,  why  the  other  road  should  be  compelled  to  card 
those  hose,  making  them  responsible  for  the  air  hose. 

It  takes  more  time  to  inspect  air  hose  on  cars  offered  in  inter- 
change than  it  does  to  inspect  the  rest  of  the  cars,  and  same  is 
being  done,  causing  the  inspectors  to  overlook  more  serious  de- 
fects on  the  cars. 

I  certainly  agree  with  ^Ir.  Kleine  that  the  receiving  line 
should  be  the  judge  as  to  the  fitness  of  a  car  to  pass  over  its  line, 
but  we  have  found  for  the  delivering  line  to  inspect  all  cars  before 
delivery  and  see  that  all  cars  are  safe  to  go  to  the  repair  or  trans- 
fer tracks,  and  that  all  safety  appliances  are  in  good  condition, 
does  help  the  movement  of  freight  through  the  terminals,  as  each- 
car  is  shipped  forward  and  there  is  no  backward  movement. 

The  matter  of  placing  defect  cards  in  the  hands  of  all  inspec- 
tors to  card  against  the  delivering  line  has  proven  an  expensive 
proposition  at  all  points  where  it  has  been  tried.  No  matter  what 
instructions  and  supervision  is  given  in  the  matter,  we  find  that 
there  are  a  large  number  of  cards  given  against  the  delivering 
line  that  should  not  be  given.  If  you  investigate  this  mode  of  in- 
spection you  will  find  cards  on  cars  for  defects  that  are  imaginary 
or  defects  for  which  the  owners  are  responsible. 

There  are  thousands  of  cases  where  the  inspectors  in  the  re- 
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ceiving  Hne  yard  will  card  for  defects  that  you  could  not  tell  on 
looking  at  the  cards  whether  it  was  proper  to  card  or  not,  without 
seeing  the  cars.  We  should  bear  in  mind  that  every  car  given  is 
a  check  that  cannot  be  repudiated.  r . 

Regarding  tank  cars,  I  believe  that  the  tank  car  requirements, 
as  adopted  by  the  M.  C.  B.  Association,  are  not  any  too  rigid  and 
all  roads  should  live  up  to  them  to  the  letter,  as  there  are  quite  a 
number  of  cases  where  tank  cars  do  not  meet  the  requirements  as 
prescribed  in  M.  C.  B.  Rules,  but  the  companies,  afraid  of  losing 
freight,  will  make  certain  modifications  and  permit  the  cars  to 
run,  the  consequence  is  that  one  of  these  cars  will  come  to  an  in- 
terchange point  and  cause  a  great  deal  of  confusion  and  delay. 

You  will  note  in  his  conclusions  that  he  recommends  that  all 
railroads  and  members  of  the  Ai.  C.  B.  Association  take  more  in- 
terest in  the  rules  of  interchange  and  recommend  practice  of  the 
M.  C.  B.  Association.  •   -i 

While  it  must  be  admitted  that  the  Arbitration  Committee 
has  always  been  composed  of  the  brightest  minds  in  the  mechan- 
ical line,  and  they  have  some  very  complicated  questions  requir- 
ing considerable  time  and  thought  to  settle,  unfortunately,  hold- 
ing the  responsible  positions  they  do,  they  are  not  able  to  be  on 
the  ground  and  see  the  conditions  that  exist  and  note  the  changes 
and  complications  that  arise  in  the  interchange  of  cars  each  dav, 
I  believe  that  if,  in  recommending  the  changes  in  the  Rules  of  In- 
terchange, they  would  call  in  the  representative  men  at  the  large 
points  of  interchange,  and  have  the  meetings  cover  enough  time 
to  have  a  full  and  free  discussion  on  each  rule,  that  by  this  means 
we  would  have  a  set  of  rules  that  would  meet  all  the  require- 
ments of  the  large  as  well  as  the  small  interchange  points  and  be 
satisfactory  to  both  transportation  and  mechanical  departments. 

PRESIDENT:  Mr.  Turner,  Superintendent  of  Motive 
Power,  of  the  P.  &  L.  E.,  is  here,  and  we  would  be  pleased  to  hear 
from  him. 

MR.  L.  H.  TURNER :  The  ^Master  Car  Builders'  Rules,  as 
they  stand  today,  are  the  result  of  forty  years  of  study  of  some 
of  the  best  practical  mechanical  men  that  have  flourished 
during  that  time.  Every  member  of  the  Master  Car  Build- 
ers'   Association   has    the     opportunity,     if    any     thought     pre- 
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sents  itself  to  him,  of  suggesting"  it  to  the  Arbitra- 
tion Committee  and  that  committee  will  certainly  deal  impar- 
tially with  it.  They  do  not  legislate  in  favor  of  any  particular 
railroad  or  territory.  I  am  satisfied  that  the  best  way  to  eliminate 
notation  cards,  defect  cards  and  delay  at  terminals  is  first  to  build 
better  cars  and  then  take  care  of  them  after  you  have  got  them. 
I  have  in  mind  a  road  that  introduced  a  freight  car  repair  pool  a 
few  years  ago.  It  was  no  sooner  in  operation  that  every  line  and 
every  division  mechanical  man  exerted  himself  to  get  the  cars 
onto  the  other  fellow,  and  when  they  got  to  the  end  of  their  jour- 
ney 25%  to  50%  of  the  cars  had  to  l)e  cut  out  for  repairs.  It  was 
the  easiest  thing  in  the  world  to  see  the  equi]:)ment  going  down 
everv  dav.  Finally  they  awakened  to  the  fact  that  if  they  did  not 
take  care  of  their  own  cars  no  body  else  would. 

Mr.  Kleine  has  laid  some  stress  on  the  honesty  of  mechanical 
men.  !Mr.  Stark  has  referred  to  it.  Personally  I  am  satisfied  that 
all  the  honest  car  inspectors  and  master  car  builders  are  dead. 
In  self-defense  I  must  say  that  it  is  not  the  heads  of  the  mechan- 
ical departments  that  are  dishonest,  but  always  their  assistants. 

In  the  efiforts  of  the  AT.  C.  15.  Association  rules  to  make  load- 
ing safe,  if  they  have  erred  in  anything,  they  have  gone  too  far 
in  the  direction  of  safety.  I  have  the  honor  of  being  a  member 
of  the  M.  C.  Ik  Committee  on  Rules  for  Loading  Material,  and 
there  is  no  question  in  my  mind  but  that  some  rules  have  been 
made  and  are  still  in  force  which  are  rather  more  stringent  than 
is  necessary.  We  must  not  forget  that  the  large  manufacturers 
have  just  as  bright  men  working  for  them  as  the  railroads  and 
they  are  just  as  able  to  determine  when  a  load  is  placed  in  a  safe 
way  and  properly  braced  as  we  are. 

Getting  back  to  the  question  of  honesty  for  a  moment,  we 
have  been  ofifered  cars  that  did  not  comply  with  the  M.  C.  P>. 
Rules  as  to  manner  of  loading,  and  we  objected  to  taking  them. 
They  said.  "All  right,  if  you  don't  want  them,  your  neighbors 
will  be  glad  to  get  them."  I  do  not  want  to  take  up  time  or  men- 
tion any  names,  but  Mr.  Krause,  of  the  Pennsylvania,  is  here. 

PRESIDENT:  T  do  not  suppose  Mr.  Krause  is  the  man 
Mr.  Turner  referred  to  who  took  the  car  he  could  not  haul,  but 
perhaps  he  would  like  to  tell  us  about  it. 
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^IR.  JL'LIL'S  KRAL'SE:  "  Gentlemen,  there  are  two  parties 
in  the  House  of  Congress  and  I  am  not  surprised  that  there  are 
two  parties  here.  There  alwa\s  will  be  two  sides.  Aly  friend 
Turner  states  the  old  honest  inspectors  are  all  dead.  1  have  been 
ins])ecting  cars  for  a  long  time,  so  1  must  be  dishonest.  My 
friend  llaird,  from  Xebraska.  certainlv  has  some  good  ideas.  Vou 
can't  deny  that.  I  passed  through  his  State  last  summer  and 
passed  quite  a  number  of  his  freight  trains,  and  I  must  say  I 
foimd  no  modern  freight  trains,  from  50  to  75  loaded  cars,  but 
their  trains  were  short  and  hauled  by  one  locomotive,  and,  there- 
fore, the  draw-bar  pull  would  not  be  severe  on  weak  cars  and 
their  troubles  would  be  less.  The  Interstate  Commerce  Inspector 
informed  us  not  long  ago  he  caught  them  out  West  cleaning  the 
air  brake  cylinder  and  triple  valve  with  white  paint  and  brush, 
going  over  the  whole  train  to  get  through  (|uick.  That  is,  "let 
George  do  the  re])airing."" 

\\'hen  those  cars  reach  us  and  we  place  them  in  50.  60  or 
75  car  trains,  as  we  all  do.  you  know  what  defective  air  brakes 
will  do  ;  the  emergency  goes  on  and  we  pay  the  bill.  The  Western 
man  says.  "It  is  all  right." 

My  friend,  3ilr.  Boutet.  from  Cincinnati,  who  advocates  the 
run,  repair  or  transfer,  so  ably  says  he  does  not  see  what  the 
standard  air  l)rak-e  hose  has  so  much  to  do  with  it.  and  yet  he  was 
given  five  years"  time  by  the  M.  C.  \).  Rules  to  secure  air  brake 
hose  strong  enough  and  ])riiperly  marked  to  stand  the  increased 
service  on  freight  trains.  While  some  buy  hose  strong  enough  to 
stand  the  service,  others  get  the  cheapest.  In  fact,  they  always 
like  to  buy  cheap.  He  also  states  he  does  not  see  wh}"  they  should 
place  the  M.  C.  11.  defect  cards  on  cars  equipijetl  with  air  lirake 
hose  not  meeting  the  M.  C.  W.  ref|uirements. 

A  few  days  ago  1  had  a  re]:)ort  from  our  division  and  it 
showed  2.200  foreign  cars  reaching  Pittsliurgh  during  the  last 
four  months  with  one  or  two  non-standard  M.  C.  V>.  air  l)rake 
hose  on  them  and  covered  b\-  M.  C.  !'>.  defect  cards,  and  quite 
a  number  of  them  came  from  Cincinnati.  I  do  not  know  whv  he 
allowed  the  cars  to  leave  Cincinnati. 

These  are  our  troubles. 

.My  experience  has  taught  me  if  you  want  to  get  freight  to 
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destination  in  the  least  possible  time,  you  must  load  it  in  a  freight 
car  which  is  in  good  order  and  strong  enough  to  stand  the  service 
in  modern  freight  trains,  and  repair  all  defects  promptly  which 
may  appear  en  route. 

I  served  as  car  inspector  for  a  long  time,  and  when  I  visited 
Chicago  several  years  ago  I  was  very  much  interested  by  the  way 
they  inspected  cars.  The  inspector  was  running  along  at  the  rate 
of  four  miles  per  hour ;  he  had  a  piece  of  chalk  and  made  a  few 
marks  on  some  of  the  cars.  When  he  ran  by  a  large  car  he  called 
out  the  word  "tunnel."  I  was  told  that  the  car  did  not  pass  clear- 
ance dimensions.  The  gentleman  in  charge  informed  me  they 
had  only  so  man}-  minutes  in  twent}'-four  hours  and  so  many  cars 
to  get  through,  and  they  certainly  did  get  through.  I  was  of  the 
opinion  they  were  tryirrg  to  accomplish  too  much  over  one  track. 

I  remember  thirty  years  ago  we  could  handle  all  the  freight 
from  the  West  through  our  small  Pittsburgh  yard,  but  as  business 
increased  the  yard  became  too  small  and  we  had  to  construct 
tracks  leading  around  Pittsburgh  and  build  yards  ten  miles  east 
of  Pittsburgh,  which  remedied  our  trouble.  Why  not  try  the 
same  remedy  at  Chicago? 

At  interchange  points  there  should  be  some  honesty.  If  a 
car  is  defective  and  the  inspector  finds  the  defect  is  safe  to  run, 
he  should  either  make  repairs  or  apply  a  defect  card  at  once ;  this 
would  remedy  all  the  trouble.  In  other  words,  treat  your  neigh- 
bor right  and  he  will  treat  you  the  same  way.  The  people  who 
are  afraid  that  the  other  fellow  is  going  to  do  them  in  every 
transaction,  needs  watching,  as  they  have  likely  been  in  council. 

My  friend  from  Nebraska  says  that  the  steel  car  or  cars 
with  steel  underframe  is  not  holding  up.  I  agree  with  him  in 
that  there  are  steel  cars  and  steel  underframe  cars  which  are  too 
weak.  The  mechanical  engineer  may  have  designed  the  car  all 
right,  but  when  bids  were  opened  and  it  was  found  that  $1,000.00 
was  asked,  the  mechanical  engineer  was  told  by  his  superiors 
that  not  more  than  $750.00  would  be  paid,  and  the  result  was  that 
the  steel  car  plant  built  you  a  $750.00  car.  When  measuring  the 
center  sill  construction  _\ou  will  find  10I2  scjuare  inches  at  body 
bolsters.  This  is  the  car  that  is  not  holding  up  and  is  giving  trou- 
ble, and  it  will  not  stand  the  shocks  and  pulling  strains  in  modern 
train  service. 

• 
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MR.  T.  J.  O'DOWELL:  Air.  President  and  ,«;entlenien.  I 
was  directed  to  come  here  and  Hsten  to  the  (hscussion  and  keep 
mum  hy  the  chairman  of  our  association.  Air.  Thompson.  How- 
ever, after  hstening  to  Air.  Krause.  I  do  not  think  we  need  have 
any  fear  for  the  future. 

Comint]^  down  on  tlie  train  today  I  read  in  the  paper  some- 
thing- ahout  Air.  Klein,  of  Pittshurgh,  and  it  occurred  to  me  that 
I  mioht  not  be  able  to  leave  Pittsburgh.  However.  I  have  heard 
Mr.  Stark  say  that  if  all  men  were  as  honest  as  Air.  Kleine  the 
country  would  be  safe,  so  I  presume  we  are  all  satisfied  to  live  in 
Pittsburg-h. 

I  think  Air.  Kleine  has  brought  forth  a  very  valuable  paper, 
from  an  inspection,  an  interchange,  a  construction  and  an  0])erat- 
ing  point  of  view,  and  the  gentleman  is  to  be  highly  com])liment- 
ed  bv  every  person  in  the  room.  W'e  must  realize  the  fact,  how- 
ever, that  we  must  disagree  to  agree  and  I  have  listened  with  a 
great  deal  of  pleasure  to  the  valuable  information  that  has  been 
presented  here  this  evening.  We  have  our  Central  Railway  Club 
in  lUiffalo.  but  I  must  confess  that  it  is  an  infant  toward  the 
Pittsburgh  Club.  The  interest  that  is  shown  here  this  evening  is 
certainly  very  gratifying.  I  am  confident,  to  the  officers  and  mem- 
bers. 

I  feel  that  all  these  special  agreements  that  have  been  for- 
mulated at  different  places  have  been  formulated  with  the  very 
best  intentions,  and  I  feel  confident  that  those  officials  have  the 
best  interests  of  the  railroads  they  represent  at  heart.  And  I  fur- 
ther feel  that  we.  as  the  men  who  are  placed  in  positions  to  inter- 
pret the  rules,  should  be  termed  as  servants  of  those  officials  and 
those  railroads  and  not  as  dictators  on  any  special  rules  that  we 
may  feel  we  have  the  right  to  cast  reflections  upon. 

Then  as  to  the  spirit  that  should  govern  the  dift'erent  inter- 
change points.  W'e  disagreed  some  35  or  40  years  ago  when  the 
\orth  and  the  South  clashed,  but  we  have  just  as  warm  hearts  in 
the  South  today  as  we  have  in  the  Xorth,  and  I  hope.  Air.  Presi- 
('ent.  that  we  as  intelligent  men  will  get  together  and  feel  that  fl  ' 
operating  officials  will  not  dominate  the  car  men,  but  ever  will 
work  in  harmony  for  the  best  interests  of  transportation  through- 
out the  country  that  pay  our  bread  and  butter,  that  we  have  the 
wisdom  and  ability  to  earn.     I  thank  vou,  sir. 
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MR.  GOODX'OW:  Before  Mr.  Kleine  closes  I  would  like 
to  sav.  as  Chicago  has  been  referred  to(  especially  as  to  the  adop- 
tion of  A.  R.  Rule  15.  It  is  not  generally  understood  as  to  why 
that  rule  was  not  adopted.  It  was  for  the  reason  that  the  loaded 
movement  of  cars  in  Chicago  is  practically  equal  both  ways.  Xot 
having  a  joint  inspector  or  an}-  similar  system,  there  was  no  way 
to  protect  the  issuing  of  transfer  orders  against  delivering  lines 
on  bad  order  cars  and  that  is  the  reason  why  A.  R.  Rule  15  was 
not  adopted  in  Chicago. 

PRESIDENT:     Mr.  Kleine,  will  you  close  the  discussion? 

MR.  R.  L.  KLEIXE:  Mr.  President  and  Gentlemen,  in 
closing  this  discussion  I  will  confine  my  re])lv  to  the  criticisms  of 
the  paper  brought  out  in  the  discussion  on  the  floor,  as  well  as 
those  communicated  to  the  Club  by  letter,  and  I  will  endeavor  to 
clear  up  any  points  at  issue  by  answering,  se])arately.  the  various 
Cjuestions  raised : 

Mr.  Paird  states  that  he  is  not  quite  clear  as  to  where  I  stand 
in  the  matter  of  twentieth  century  inspection  and  I  will,  therefore, 
briefl}-  summarize  from  the  paper  as  follows : 

T.  Strike  at  the  root  of  the  trouble  and  repair  the  defective 
car  when  empty  and  before  it  is  loaded  to  the  interchange  point, 
instead  of  compelling  the  receiving  line  to  receive  the  loaded  car 
in  any  condition  that  the  delivering  line  may  see  fit  to  deliver  the 
car  and  by  so  doing  provide  an  outlet  for  bad  order  cars  under 
load  and  retard  the  movement  of  the  load  by  the  necessity  of 
shi  ip])ing  the  loaded  car  en  route  for  re])airs. 

2.  IJase  all  local  interchange  agreements  on  the  Master  Car 
lUiilders'  Rules  of  Interchange  and  do  not  abrogate  or  modify  a 
single  provision  of  these  rules.  This  will  define  car  owner's  and 
delivering  com])anv's  responsibilit}'  and  will  avoid  disputes  or 
the  setting  back  of  any  cars  for  responsibility  of  damage  to  car. 

3.  Local  agreements  should  provide  where  repairs  shall  be 
made  to  all  cars  requiring  sho])])ing,  adjustment  or  transfer  of 
lading  without  return  movement  of  the  car,  based  u])()n  the  facili- 
ties available  where  such  ins]3ection,  repairs  and  transfers  can 
be  made.  It  should  also  provide  against  the  forwarding  to  the 
interchange  point  of  cars  in  defective  condition,  so  that  the  re- 
pair and  transfer  at  interchange  will  onl\-  be  comj^ellefl  to  take 
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care  of  such  defects  occnrrins^'  en  route  or  in  classification.  Re- 
s])(insibihtv  for  repairs  should  be  in  accordance  with  the  M.  C.  B. 
Rules  of  Interchange  and  responsibility  for  transfer  should  be 
governed  by  American  Railway  Association  Car  Service  Rule  No. 
15.  Transfer  should  be  charged  for  on  a  basis  of  actual  cost  of 
doing  the  work,  which  must  necessarily  be  dependent  upon  facili- 
ties available. 

The  question  has  been  raised  as  to  the  difference  between 
run,  repair  or  transfer  and  what  1  term  twentieth  century  inspec- 
tion. As  stated  in  the  paper,  roads  working  tuider  the  ]\I.  C.  B. 
rules  do  not  send  back  loaded  cars,  they  accept  them.  But  it  is 
the  understanding"  that  the  loaded  cars  will  be  delivered  in  fit  con- 
dition to  go  forward  and  to  accomplish  this  it  is  necessary  to  go 
back  a  little  farther  than  the  interchange  point,  and  that  is  to  the 
loading  point,  so  that  the  em])ty  car  before  it  is  loaded  is  placed 
in  good  condition,  so  that  it  will  carry  its  load  to  destination  with- 
out shopping  en  route.  Of  course  where  defects  develop  en  route 
it  is  necessary  that  the  car  should  be  repaired.  The  advocates  of 
run.  repair  or  transfer  seem  to  lose  sight  of  the  question  of  re- 
pairs to  the  car.  or,  in  other  words,  the  maintenance.  Is  the  car 
going  to  be  repaired  bv  throwing  the  responsibility  on  the  receiv- 
ing line,  or  is  it  going  to  be  repaired  by  placing  the  responsibility 
on  the  delivering  company  which  interchanges  the  car?  Simply 
transferring  the  responsibility  for  repairing  the  car  to  the  receiv- 
ing road  certainlv  will  not  repair  the  car.  It  shotild  be  repaired 
before  it  is  started  out  under  load  and  the  interchange  points 
should  only  be  com])elled  to  do  such  work  as  develops  en  route. 
If  we  should  adopt  this  run,  re]iair  or  transfer  proposition  I  am 
satisfied  that  a  lower  standard  of  maintenance  of  cars  will  result. 
What  incentive  would  a  road  have  to  keep  its  cars  in  repair  if 
they  could  deliver  them  to  their  neighbor  in  any  condition  of  re- 
pairs? There  would  be  none.  If  the  receiving  road  demands  a 
certain  standard  of  maintenance  the  car  itself  will  l)e  ])laced  in 
condition  before  it  is  loaded. 

There  is  no  question  that  the  M.  C.  B.  Rules  can  be  enforced 
in  every  ])articular  and  the  roads  working  strictly  under  these 
rules  as  they  are  modified  by  the  Association  from  year  to  year 
to  meet  the  changing  conditions.  It  is  the  roads  who  have  en- 
tered into  local  agreements  abrogating  part  of  the  M.  C.  B.  Rules 
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who  claim  that  the  rules  are  unsatisfactory  and  believe  there  is  a 
necessity  for  interchanging  cars  in  accordance  with  run,  repair 
or  transfer  system.  Any  special  or  local  agreements  should  be 
what  the  term  implies  and  not  a  change  of  the  Master  Car  Build- 
ers' Rules  of  Interchange,  inasmuch  as  no  changes  can  be  adopt- 
ed locally  without  affecting  the  equipment  of  the  entire  country. 

Air.  Baird  takes  the  stand  that  the  receiving  line  inspector 
should  not  be  the  judge  as  to  whether  a  car  is  safe  to  run  or  not 
If  the  inspector  for  the  receiving  road  is  not  the  judge  I  should 
like  to  know  who  would  be  the  judge  for  the  receiving  road? 
The  delivering  road  is  certainly  not  acquainted  with  conditions  on 
the  receiving  road  and  I  do  not  believe  the  management  of  any 
railroad  would  agree  to  the  taking  away  from  them  the  preroga- 
tive of  saying  what  car  will  move  over  their  line.  I  maintain  that 
this  is  a  fundamental  principle  which  cannot  be  taken  away  from 
the  receiving  line  without  impairing  safety. 

The  statement  is  further  made  that  probably  nine-tenths  of 
the  cars  rejected  are  for  small  technical  defects.  This,  however, 
is  not  the  case  at  interchange  ])oints  working  strictl}'  under  the  M. 
C.  B.  Rules. 

^Ir.  W.  O.  Thompson,  of  the  X.  Y.  C.  Lines,  is  in  favor  of 
extending  car  owner's  responsibility  and  does  not  feel  that  the 
owner's  defects  have  kept  pace  with  the  rapid  strides  of  the  ser- 
vice. The  Arbitration  Committee  has  been  very  careful  in  regu- 
lating owner's  and  delivering  company's  responsibility  and  has 
made  changes  from  year  to  year  consistent.  I  believe,  with  con- 
struction and  demands  of  the  service.  He  also  favors  the  nota- 
tion record  with  which  I  cannot  agree.  Place  the  defect  card  on 
the  car  where  the  ^I.  C.  B.  Rules  provide  they  should  be  tacked 
and  thus  avoid  all  further  contention  and  separate  records.  Stop 
the  notation  record  and  cars  will  be  maintained  in  better  repairs 
to  avoid  the  issuing  of  defect  cards. 

]\Ir.  O'Brien  makes  the  point  that  local  agreements  somewhat 
deviating  from  the  M.  C.  B.  Rules  must  be  entered  into  in  order 
to  have  inspection  of  the  delivering  and  receiving  line  uniform. 
In  the  first  place  no  subscriber  to  the  M.  C.  B.  Rules  has  any 
right  to  deviate  from  a  single  rule  or  modify  any  portion  of  the 
same,  and  in  the  second  place  nothing  would  be  gained  by  doing 
so  except  avoid  responsibility.     Res])onsibility  for  defects  or  dam- 
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ag'e  to  cars  should  he  no  cause  for  rejection  of  cars;  responsihil- 
ity  is  clearly  defined  hy  the  rules  and  all  that  is  necessary  is  to 
have  the  inspectors  govern  themselves  accordingly.  I  can  see 
no  reason  why  two  inspections  should  be  made  of  a  car  at  an  in- 
terchange point.  A  local  agreement  as  to  where  this  inspection 
is  to  be  made,  and  with  the  defect  cards  in  the  hands  of  these  in- 
spectors, it  simply  remains  to  card  the  cars  for  the  defects  for 
which  the  delivering  company  is  responsible  according  to  the 
rules.  This  local  agreement  may  recjuire  that  there  be  one  in- 
spector for  the  receiving  line  and  one  for  the  delivering  line 
working  together  on  opposite  sides  of  the  car,  or  the  inspectors 
may  be  joint  men  working  for  both  roads  interested,  or  in  the 
case  of  a  larger  number  of  roads  for  all  the  roads  interested.  This 
wdll  avoid  all  differences  of  opinion  if  the  men  are  properly  in- 
structed and  their  work  efficiently  supervised. 

Removing  all  penalization  for  damage  to  cars  offered  in  in- 
terchange would  directly  encourage  the  rough  handling  of  cars, 
which  Mr.  O'Brien  so  clearly  portrays,  and  result  in  a  lower 
standard  of  maintenance  and  resultant  accidents. 

I'he  recommendation  is  made  that  the  AI.  C.  B.  Association 
reorganize  the  Rules  of  Interchange  and  procure  data  from  men 
experienced  in  this  particular  class  of  work  to  further  guide  in 
perfecting  rules  to  fit  the  present  existing  conditions.  This  plan 
is  followed  yearly  by  the  Arbitration  Committee  and  if  the  rules 
are  not  what  they  ought  to  be  we  alone  are  to  blame. 

Mr.  O'Brien  points  out  very  clearly  the  necessity  of  proper 
sho])  facilities  at  large  terminals  to  take  care  of  any  bad  order 
cars  that  may  accumulate,  as  well  as  the  necessit}-  of  preparing 
the  equipment  for  loading  of  grain  and  similar  commodities.  He 
further  states  that  the  management  of  various  lines  have  abol- 
ished the  Mechanical  Association  on  Interchange  Rules  and  placed 
the  entire  interchange  of  cars  in  the  hands  of  the  Superintend- 
ents' Association.  In  this  connection  it  must  not  be  forgotten 
that  the  inspection  of  cars  at  interchange  points  is  not  alone  to 
fix  responsibility  for  defects,  but  for  the  more  vital  reason  to  de- 
termine whether  the  car  is  safe  to  move  to  destination.  Mechan- 
ical representatives  cannot  adopt  such  measures  which  will  block 
the  movement  but  its  arrangements  to  take  care  of  the  inter- 
change  and   the   safety  of  the  movements   shoukl   and   must   be 
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joint  with  the  transportation  officers.  I  am  glad  to  state  that  the 
road  1  am  connected  with  has  not  taken  the  question  of  inspec- 
tion of  cars  out  of  the  hands  of  the  Mechanical  Department,  but 
on  the  contrary  holds  the  Mechanical  Department  responsible  for 
the  inspection  and  safe  movement  of  cars. 

Mr.  Arthur  Hale  is  under  the  im])ression  that  there  is  little 
difference  between  the  advocates  of  the  "Twentieth  Century  In- 
spection" and  the  gentlemen  advocating  run,  repair  or  transfer, 
and  in  replv  would  refer  him  to  the  paper  and  answer  to  Mr. 
Baird's  communication.  IJoth  sides  are  striving  to  reach  the  goal 
of  a  quicker  movement  and  less  detention  at  interchange  points 
and  I  have  endeavored  to  point  out  that  this  will  not  be  accom- 
plished by  run,  repair  or  transfer. 

There  is  no  endeavor  on  the  part  of  the  parlies  in  favor  of 
twentieth  century  inspection  to  enforce  police  measures  and  in- 
terfere with  the  free  movement  of  loads,  but  on  the  contrary  to 
have  the  car  placed  in  proper  condition  before  it  is  loaded  and 
the  load  properly  placed  and  braced  on  the  car  at  the  time  of  load- 
ing so  as  to  insure  its  safe  transportation  to  destination  without 
the  (lelav  of  shopping  at  interchange  or  en  route  inspection  iM)int. 

As  before  stated,  local  agreements  are  necessary  and  as  they 
should  only  cover  the  point  at  which  the  car  should  be  inspected 
and  where  the  re])airs  or  transfer  should  be  made,  the}'  cannot 
be  uniform,  but  are  dependent  on  the  local  conditions  existing. 
There  is  no  necessity  of  making  local  agreements  on  the  M.  C.  P). 
Rules  of  Interchange,  inasmuch  as  these  rules  cover  the  respon- 
sibilit\'  for  damage  or  defects  to  cars  and  must  be  uniform 
throughout  the  country  in  order  to  be  equitable. 

In  ans\\-er  to  Mr.  Joseph  Dyer  on  the  subject  of  mak'ing  the 
owner  responsible  for  all  defects  irrespective  as  to  whether  caused 
by  rough  handling  or  not,  I  would  refer  to  my  rej^ly  to  Mr. 
Thompson. 

Mr.  F.  IL  Stark  seems  to  be  an  advocate  of  the  notation  rec- 
ord. I  do  not  believe  there  is  anv  necessity  for  a  notation  card. 
The  defect  card  was  gotten  up  l)y  the  M.  C.  15.  Association  to 
provide  for  certain  defects,  ^^d^y  not  j^lace  the  defect  card  on  the 
car.  stop  all  further  corres]:)ondence  and  tracing,  and  allow  the 
car  to  go  through  if  it  is  safe,  and  if  unsafe,  repair  it  and  charge 
the  cost  to  the  proper  partv.     Distance  between  yards  is  no  valid 
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reason  for  resorting"  to  the  notatitMi  record.  Determine  where 
the  car  is  to  be  inspected,  place  the  defect  cards  in  the  inspector's 
hands  and  have  him  make  them  out  as  required  by  the  AI.  C.  B. 
Rules  of  Tnterchange. 

Mr.  II.  IJoutet  states  that  it  is  necessary  to  change  the  M. 
C.  P).  Rules  to  a  certain  extent  to  prevent  the  necessity  of  making' 
additional  local  agreements,  which  it  has  been  found  necessary  to 
do.  It  is  surprising^  to  hear  these  statements  openlv  made  in  di- 
rect contradiction  to  Rule  130  of  the  Tnterchange  Rules,  reading 
as  follows : 

"Acceptance  or  rejection  of  this  Code  of  Rules  must  be 
as  a  whole,  and  no  exception  to  an  individual  rule  or  rules 
shall  be  valid." 

The  railroads  have  subscribed  to  these  rules  as  a  whole  and 
no  officers  of  a  railroad  company,  who  are  subscribers  to  these 
rules,  have  any  jurisdiction  to  be  parties  to  agreements  which 
abrogate  any  of  these  rules.  How  can  we  determine  whether  the 
rules  as  a  whole  are  satisfactory  if  individual  rules  are  abrog"ated 
by  certain  parties?  If  there  are  any  rules  that  cannot  be  com- 
plied with,  and  j^ersonally  I  do  not  know  of  any,  the  matter  should 
be  brought  t(^  the  attention  of  the  Arbitration  Committee,  sup- 
ported by  facts,  and  T  am  satisfied  they  would  be  speedily  amend- 
ed. An  op])ortunity  to  do  this  is  afforded  the  members  of  the 
Association  annuall}-. 

Referring  to  the  difference  in  interpretation  and  meaning  of 
the  rules  among;  inspectors,  "Sir.  Boutet  cites  as  an  example  that 
some  roads,  in  certain  localities,  go  so  far  as  to  class  a  facia  board 
or  roof  board  that  has  fallen  out  on  account  of  having  been  im- 
properly secured,  a  defect  for  which  the  delivering  line  is  re- 
sponsible. There  is  no  question  in  regard  to  this  under  the  M.  C. 
B.  Rules,  Rule  42  reading : 

"[Material  missing  from  body  of  cars  oft'ered  in  inter- 
change, except  locks,  grain  doors  and  all  inside  or  concealed 
]:)arts  of  car,  delivering  com]:)any  responsible." 

The  ^r.  C.  15.  Association  very  wisely  penalizes  a  road  for  de- 
livering a  car  in  interchange  with  these  parts  missing,  with  a 
view  of  keeping  them  in  repairs  and  avoiding  accidents  along  the 
line  of  road.     Can  anvone  cite  a  more  dangerous  condition  than 
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a  facia  board  swinging  out  or  a  roof  board  sticking  out  from  the 
side  of  a  car  endangering  the  Hves  of  trainmen  on  the  adjoining 
track?  When  these  parts  become  loose,  repair  them  at  once, 
charge  the  owner  and  avoid  further  damage  and  possible  acci- 
dent. 

Mr.  Boutet  further  states  that  he  does  not  know  of  an  inter- 
change point  in  the  country  that  demanded  a  card  for  wrong  air 
hose  until  the  latter  portion  of  the  year.  As  a  matter  of  informa- 
tion I  would  state  that  all  the  lines  in  the  East  working  under  the 
M.  C.  B.  Rules  and  not  under  special  agreement,  demanded  cards 
for  wrong  air  hose  and  changed  the  hose  beginning"  with  Septem- 
ber I,  1909,  the  date  Rule  33  went  into  effect.  The  air  hose  rule 
was  made  a  penalty  defect  to  enforce  the  AI.  C.  B.  hose  specifica- 
tions on  all  cars  interchanged,  with  a  view  of  insuring  the  hose 
on  the  car  being  at  least  up  to  these  specifications  and  reduce  the 
number  of  accidents  en  route  from  defective  hose  of  inferior 
([uality.  Questions  of  this  sort  do  not  seem  so  important  to  in- 
terchange points,  as  they  are  mostly  concerned  with  the  trouble 
an  order  of  this  kind  entails,  but  they  are  vitals  from  an  operation 
standpoint. 

If  Mr.  Boutet  believes  that  placing  the  defect  cards  in  the 
hands  of  the  inspectors  results  in  the  issuing  of  a  large  number  of 
cards  that  should  not  be  given,  and  that  if  you  investigate  this 
mode  of  inspection  you  will  find  cards  on  cars  for  defects  that 
are  imaginary  or  defects  for  which  the  owners  are  responsible. 
I  would  respectfully  invite  him  to  make  a  visit  to  Potomac  Yard, 
Washington,  Jersey  City  or  some  of  the  other  large  Eastern  ter- 
iiiinals  to  satisfy  himself  that  such  is  not  the  case.  Where  condi- 
tions, such  as  cited  by  Mr.  Boutet,  should  exist  it  indicates  a  ne- 
cessity for  proper  supervision. 

Gentlemen,  I  thank  you. 

AIR.  C.  E.  POSTLETHWAITE :  In  listening  to  this  talk 
tonight  the  thought  came  to  my  mind  that  there  used  to  be  an 
idea  among  transportation  men  that  when  all  other  obstacles  in 
the  way  of  a  rush  shipment  had  been  surmounted  that  the  car 
inspectors  woukl  surely  find  some  rule  wherebv  the  car  was  not 
safe  to  go  forward  and  it  would  have  to  be  shopped  or  trans- 
ferred.    In  such  cases  the  transportation  man  had  to  adopt  the 
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"run"  rule  and  get  out  of  the  way  of  the  shippers  most  interested 
in  the  quick  movement  of  the  lading.  Be  that  as  it  may,  Mr. 
Kleine's  paper,  the  letters  received  in  connection  with  it,  and  the 
discussion  which  followed  shows  the  subject  to  be  a  real  live  one. 
It  is  especially  pleasant  to  see  so  many  of  our  out-of-town  friends 
here  tonight  and  also  to  have  them  take  part  in  the  discussion.  The 
large  attendance  indicates  more  than  anything  else  the  intense  in- 
terest we  all  have  in  this  subject,  and  gratifying  as  the  large  at- 
tendance is.  I  am  sorry  to  add  that  many  more  came  as  far  as  the 
door  but  turned  away  because  of  the  already  crowded  room, 
thereby  emphasizing  the  necessity  of  our  obtaining  quarters  where 
we  will  have  more  room  to  expand. 

All  the  interest  shown  here  this  evening  must  be  most  grati- 
fying to  Mr.  Kleine  personally.  I  am  sure  it  is  so  to  the  officers 
and  members  of  the  Club.  Therefore,  I  move  that  we  thank  ^Ir. 
Kleine  for  his  most  interesting  paper  by  a  rising  vote. 

(Everybody  rises.) 

PRESIDENT:    We  are  all  up,  Mr.  Kleine. 

ON  MOTION,  Adjourned. 


in  iipmnrtam. 
FREDERICK  MORTIMER  ROBINSON 


It  is  with  deep  regret  that  we  have  to  announce  the 
death  of  our  much  beloved  member,  Frederick  Mortimer 
Robinson,  who  passed  from  this  life  on  April  2nd,  1910. 

Mr.  Robinson  was  born  in  Petersburg,  Va.,  in  1877 
and  attended  school  in  Richmond,  Va.  Upon  completion 
of  his  education  he  entered  the  service  of  the  Chesapeake 
&  Ohio  Railway,  and  later,  in  1903,  became  connected 
with  the  Sales  Department  of  the  Pressed  Steel  Car 
Company,  Pittsburgh. 

His  short  illness  and  sudden  death  was  a  great  shock 
to  his  employers  and  business  associates.  We  sincerely 
mourn  his  loss  and  his  memory  will  be  ever  dear  to  his 
wide  circle  of  friends. 

C.  E.  POSTLETHWAITE, 

D.  C.  NOBLE, 
HENRY   GULICK, 

Committee. 


Most  extensive  service 
has  demonstrated 
the  efficiency  and 
safety  of   the 

PlNTSCH    SySTEM 

under  all   condi- 
tions of  service 


^/f^ 


mmm^ 


'mmm^. 


Latest  Mantle  LampMN'3500_ 

'HourlyConsumplion  Z.IZCubieFf 
"Candle  Power  99,5" 
J.G.Denton    Professor 
Engineering  Practice, 
Stevens  Institute,  Hoboken,N. J. 
COST  KPER  HOUR. 


■2  RECTOR  ST. 


'^^^^)^C4i?/iEATlNGAPU0nT\H&^^^ 


NEW  YORK, N,Y.  "* 


LATROBE    STEEL  AND  COUPLER  COMPANY'S 

Melrose  Park  Plant 

HAS  BEEN  SOLD  TO 

THE  NATIONAL  MALLEABLE 
CASTINGS   COMPANY 

Sharon,  Tower,  Climax,  Latrobe,  Melrose  and  Chicago  Steel  Couplers 


THE  FOREST  CITY  PAINT  &  VARNISH  CO. 

CLEVELAND.    OHIO 

Specialists    in 

Railroad  Paints  and  Varnishes 

RAILWAY    STEEL-SPRING    COMPANY, 

Springs, 

Latrobe  Tires, 

Steel  Tired  Wheels. 

GENERAL  OFFICE,  71  BROADWAY.  NEW  YORK. 

^BRA^CH  OFFICES:— CHICAGO.  ST.    LOUIS.    ST.    PAUL,    WASHINGTON.  D.  C. 


Damascus  Brake  Beam  €o., 

...Manufacturers  of... 

"Damascus  and  Waycott"  Beams. 

General  Offices,  Eastern  Factory,  Western  Factory, 

CLEVELAND,  OHIO.       SHARON,  PA.       EAST  ST.  LOUIS,  ILL. 

Pcerkss  Rubber  H^anufacturing  Co. 


Manufacturers 


If"'^'^  Fine  Mechanical  Rubber  Goods  for  Railroad  Equipment 


16  Warren    St. 
New  York. 


Rust  Proof  Steel  Hose  Clamper 

For  Air  Brake,  Steam  Heating  and  Tank  Hose 

J.  R.  CLANCY,  MFR.,  Syracuse,  N.  Y. 

MAIN  BELTING  Co.,  Sales  Agt. 

33  Terminal  Way,    Pittsburgh,  Pa. 


5@°"  Send  for   Blue   Prints  and   Samples. 


Uell  rii"iie  Cx'-i  Hemlock 


This  Space  For  Sale 


STANDARD  STEEL  CAR  COMPANY 


(General  Offices:  Frick  BIdg.,  PITTSBURG,  PA. 
OFFICES  \  NEW  YORK  :     170  Broadway  WORKS  -J  NEW  CASTLE,  PA. 

i  CHICAGO:     Fisfier  Building  i  HAMMOND,  IND. 


f  BUTLER.  PA. 
Nf 


STEEL   AND    COMPOSITE 

FREIGHT  CARS 

For  all  Classes  of  Service,  from  our  Standard  Designs, 
or  according  to  Specifications  of  Purchasers. 

Steel  Car  Underframes 

TRUCKS,  BOLSTERS,  BRAKE  BEAMS,  ETC. 


Capacity  50,000  Cars  per  Annum     S.te^ 


THE 
BUTLER 

FRICTION 
GEAR. 

Piper  Patents 

250,000 

POUNDS 

CAPACITY 


DRAWBAR  ATTACHMENTS 


RELIABLE 

TANDEM 
SPRING    GEARS. 

64x8,  or  8x8  Spring's 

Perfect  Spring'  Protection. 

No  Strain  on  Yoke  Rivets 

Except  in  Pulling. 


THE  BUTLER  DRAWBAR  ATTACHMENT  COMPANY 


Send    for    Catalog. 


CLEVELAMD.    OHIO 


STANDARD  STEEL   PLATFORMS 

ARE  IN  USE  BY  259  COMPANIES 

SESSIONS— STANDARD  FRICTION   DRAFT  GEARS 

ARE  IN  USE  BY  149  COMPANIES 
—  BOTH  MADE  BY— 

THE  STANDARD  COUPLER  CO. 

CHICAGO:  People's  Gas  Building  NEW  YORK:  2  Rector  St. 


This  Space  For  Sale 


Union  Steel  Casting  Company, 

PITTSBURG,  PA. 

Steel  Cast  Locomotive  Frames,  Driving 

Wheel  Centers,  and  Miscellaneous 

Locomotive  Castings. 

Vanadium  Steel  Castings  a  Specialty 


WARD  EQUIPMENT  CO. 

Heating  Apparatus  for  Railway 
Cars  and  Locomotives 

139  Cedar  Street,    New  York 


Carnegie  UbrUi 
JC^burghiM 


SUYDAM'S  Protective  PAINTS 

for  f[ei?lt  im  !<i  JtrudoMl  M  M 


-MANUFACTURED   BY" 


M.  B.  SUYDAM  COMPANY, 

OFFICE  AND  WORKS.  61ST    AND   BUTLER  StS., 

BELL  -PHONE.   343    FISK.  PiTTS  B  U  RG  H  ,     PA 


This  Space  For  Sale 


Pittsburgh 

Equipment 

Company 

1208  House  Building 
Pittsburgh,  Pa. 


Cast  Steel 
Railway 
Equipment 
for  Cars:— 
made  in 
Pittsburgh 


LINO  CEMENT  METAL  PAINTS 

A  pure  Portland  cement  ground  in  oil. 

Let  us  show  you  proofs  that  it  is  unaffected  by  strong  acid. 

brine,  heat,  salt  air,  moisture,  etc. 

THE  LINO  PAINT  COMPANY 

COLLINWOOD.  OHIO. 


.liUliiii 


BRADY  BRASS  CO. 

CYPRUS  BRONZE    FOR    LOCOMOTIVE   and    CAR    BEARING    USE 

ENGINE  CASTINGS  BABBITT  METALS 

JOURNAL  BEARINGS       MOTOR  BEARINGS 

General   Uffice  and   Works,    200-214  Tenth  Street.  Jersey  City,  N.  J. 
04NIEL  M     BRADY,  President         


GUILFORD  S.  WOOD 

Railway  Necessities 

GREAT  NO   THERN  BUILDING 
CHICAGO 


MECHANICAL  RUBBER  G'ODS 

RUME  COPPch  FERRULES 

P.  &  W.  PRE   ERVATIVk 

ROLLED  STEEL     IE  PLATES 

CAR  VESTIBULE  DtAPHRAGKS 

INLAIO  LI'OLfbM.    COCOA  MATTING,  CARPETS 

CAR  TRIMMINGS,    PLUVIOSIN   KOPE 

WOOD'S  NIPPLE  END  AIR  BRAKE 

HOSE  PROTECTOR 


P   ROCE-EDINGS 


^   iR^PerYear     >«V    20^  Per  Copy  J^ 


May  20,  I9I0 


PRESENT  STEAM  TURBINE  PROGRESS. 

BY   MR.  .EDWIN   D.   DREYFUS.    COMMERCIAL    ENGINEER,     WEST 
INGHOL'SE   MACHINE  CO.,  PITTSBURGH,  PA. 


WESTERN  RAILWAY  EQUIP.  CO., 

ST    LOUIS,  MO. 

Western  Brake  Jaws  Linstrom  Syphon 

Angle  Cock  Holders  SHI  Pockets 

Acme  Pipe  Clamps  Hoerr  Car  Doors 

Automatic  Brake  Slack  Adjusters 


TURNBUCKLES 

Car     htrlll^iM'  '""^^"""^— *  F()rs[ings 


CLEVELAND  CITY  FORGE  ANU  IRON  CO.,  CLEVELAND.  OHIO 


STEEL  CAR  FORGE  COMPANY 
==  Forging  Specialists  = 


NEW  YORK         PITTSBURGH 


CHICAGO 


PAGE 


WOVEN  WIRE 


MONESSEN,    PA. 
MAKE  .A  SPECIALTY  OF 


FENCE  CO. 


HIGH  CARBON  STEEL  RODS,  WIRE, 
FENCING,  REINFORCING  FABRIC. 


ESTABLISHtD     1884 


SIPE^S  JAPAN  OIL 

IS  SUPERIOR  TO  UNSEED  OIL  AND  DRYERS 

FOR    ALL    KINDS    OF    PAINTING 

IN  DAILY  USE  BY  ALL  THE  LEADING  RAILROADS  IN  THE  UNITED  STATES 
MANUFACTURED     ONLY    BY ■ 


CHICAGO,  ILL  JAMES  B.  SIPE  8l  CO.  Allegheny,  pa. 


This  Space  For  Sale 


»♦♦♦♦♦♦♦♦♦  f  ♦■M->»  ♦»♦♦»♦  ♦^♦♦♦-f -f^^f^^^^ 

I    Pittsburgh  Testing  Laboratory, 

Pittsburgh,  Pa. 

INSPECTION  of  Bridges,  Buildings,  Locomotives, Cars,  Boilers, 

Pumps,  Rails,  Cast  Iron  and  Steel  Riveted  Pipe,  Etc., 

at  the  Mills,  Foundries,  and  Structural  Shops. 
CHEMICAL  ANALYSES  of  Ores,  Water,  Coal,  Coke,  Steel, 

Cement,  Foods,  Investigations. 
CEMENT  TESTING   Complete   Facilities  at    Pittsburgh,   Pa., 

Easton,  Pa.,  Cincinnati,  O.,  Birmingham,  Ala. 
MINING  ENGINEERING  Examination's  and  Reports. 

Chemical  and  Physical  Laboratories  at  Pittsburgh.  Pa. 

Power  Plant   Testing. 

Reports  and  Consultation. 


f  NEW  YOHK.    1  Liberty  St  PHILADF.LPHIA.  Crozer  BuildiDg. 

t  RICHMOND.  VA..  Mutual  Building.  CLEVELAND.  O..  Chamber  of  Com. 

^  CINOrNNATLO.  Bell  Block.  ST.  LOUIS.  Mo..  Chemical  Building, 

•f  BUFFALO.  N.  v..  Chapin  Building.    SAN  FRANCISCO.  Howard  Street. 

t  MILW.vUKEE,  37arrosrect  Ave.  •   EASTON.  Ta..    First  National  Bank. 

^  CHICAGO.  Monadnock  Block.  NEW  ORLE.ANS.  Wells  Fargo  Bldg. 

■f  BIKMINGHAM.  Ala..   Woodwanl  Building. 

♦♦♦♦♦♦♦♦♦•»♦♦♦♦♦♦♦♦>♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦  »  ♦  ♦  ♦  f »  ♦  ♦  ♦  » 


I 


Some  Information  about  Spelierized  Steel 
Boiler  Tubes  ^'^ 

l^'rom  time  to  time  wc  have  I)een  asked  various  (|iR-stions 
al)out  tlu-  Spelierized  Steel  Boiler  Tube,  and  for  tlu-  I)cnelit  of 
tliose  desiring-  information  we  answer  below  a  number  of  the 
most  common  (|ucries. 

OUKSTIOX— What  arc  the  rpccit'ic  atlvantages  of  SPELI.in^IZEI3 
STEEL   I'.OILER  TUIJES? 

ANSWER — The  FpeUeiizing  picceps  is  a  mttlcd  of  mechanical  treatment 
which  densities  the  outer  and  inner  surface  of  the  tubes,  and  by  so  densifj'ing 
the  material,  enables  it  to  bet'er  resist  corrosion.  Experiment  and  practice 
have  denonstrated  that  the  SPELLERIZED  STEEL  P.OILER  TUBES  will, 
in  actual  service,  resist  corrosion  at  least  as  well  as,  and  in  many  cases,  better 
Ih.an  charcoal   iron  tubes. 


(}. — How  does  'h.e  steel  tube  compare  with  the  cb.arcoal  iron  tube  in 
point    of    workability? 

A.— The  SPELLERIZED  STEEL  BOILER  TUP.E  is  more  ductile  than 
the  charcoal  iron  tube,  and  lends  itself  to  manipulation,  distortion  and  "pun- 
ishment" lo  a  much  greater  e.xtent,  and  at  tlie  same  'ime  has  greater  tough- 
ness and  strength.  For  instance,  in  experiments  to  determine  the  durability 
of  the  SPELLERIZED  STEEL  I'.OILER  TUBE  in  the  flue  sheet  it  was 
^ound  that  the  SPELLERIZED  STEEL  P.OILER  TUBE  when  set  in  the 
Hue  sheet  in  the  ordinary  way  would  withstand  at  least  ^0%  reduction  in 
gauge  under  the  roller  without  cracking.  Charcoal  iron  will  rarely  with- 
stand '17,%  reduction   without   failure.' 

O. — In  actual  praclice,  is  it  more  difficult,  as  a  matter  of  manu!'acture, 
to  get  uniform  material  in  iron  or  in  steel,  siitaking  now  with  reference  to 
boiler   tubes? 

A. — Methods  of  steel  making  are  now  so  improved  that  it  is  possible  to 
get  a  more  uni'orm  product  in  steel  than  in  iion,  and  the  tendency  year  by 
year  is  towards  further  improvement.  The  steel  tube  of  today  is  far  better 
than  the  steel  tube  of  ten  years  ago,  and  is  better  than  any  iron  tube  we 
lave  ever  made.  Most  metallurgical  advances  in  the  last  ten  years  have 
been  along  thic  lines  of  im])rovements  in  steel,  whereas  compara'.ivelj'  few,  if 
any,   h.ave   been  made  in  the  line   of  iron   improvement. 
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temperature  in  the  car  regardless  of  the  outside  weather  conditions. 

LARGEST    MANUFACTURERS    IN   THE   WORLD 

OF  CAR  HEATING  APPARATUS 

Whitehall  Building  17  Battery  Place  New  York 


H.  H.  Hewitt,  pres.  c.  M.  Hewitt,  Vice  Pres. 

AGIMUS    METAL 

MEETS  ALL  HIGH-GRADE  REQUIREMENTS. 

IT  IS    THE    STANDARD    METAL 

FOR    LOCOMOTIVE    WEARING    PARTS, 

JOURNAL   POP  I   FAST  PASSENGER  CAR  SERVICE, 
BEARINGS  •"""  \   HEAVY  FREIGHT  CAR  SERVICE. 

MAGNUS    METAL    COMPANY 

111    BROADWAY,    NEW  YORK. 


The  expense  and  annoyance  of  painting  will  not  recur 
every  year  or  two  if  yoo  use 

Dixon's  Silica-Graphite  Paint 

the  ''Proven  Shield  for  Steel  Work.^'      Durability  records 
in  all  climates;  write  for  a  few. 


JOSEPH  DIXON  CRUCIBLE  CO.,     JERSEY  CITY,    N.   J. 


I  The  National  Malleable  Castings  Co.  | 

Sharon,  Tower,  Climax  and  Latrobe  Couplers 

^    For  freight,  passenger  and  locomotive  service. 

Malleable   Iron   Castings   for   Railroad   Purposes. 

X    Cleveland,  Chicago,  Indianapohs,  Toledo,  Sharon.  JNIelrose    Park. 


■  Westinghouse  ; 


arc  L;i\cn  careful  attention  %vliilc  developing  new  and 
impnived  W'cstinghousc  passenger  and  freight  brake 
equipments.  Ask  about  the  following  improved  acces- 
sories : 


Hose  Protecting  Coupling, 
Annealed  Steel   Hose  Clamp. 


Centrifugal  Dirt  Collector, 
Enameled  Reservoir. 


The  Westinghouse  Air  Brake  Co> 

WILMERDING,  PA. 


The  Westinghouse 

Single-Phase  Railway  System 

Leads  in  the  Electrification  of  Steam  Roads 

Westinghouse  Electrical  Apparatus 

Leads  in  tlie  Railway,  Power  and  Industrial  Field 
Westinghouse  Electric  &  Manf'g  Co.,  Pittsburg,  Pa. 

Westinghouse  Steam  Turbines 

Westinghouse  Gas  Engines 
Westinghouse  Steam   Engines 
The  Roney  Mechanical  Stoker 


The  Westinghouse  Machine  Co.,  Pittsburg,  Pa, 


ROT/\RV    SINO\A/    RLOUUS 


Rotarjr  snow  plows   have  been  in  successful   operation   under   the 
most  trying  conditions  for  over  twentj'^-five  years. 
They  keep  the  road  open. 

Work  with   certainty  and   regularity. 
Do  not  spread  the  rails. 
Do  not  derail. 
Heavy  snowstorms  and  deep  drifts  increase  operating  expenses. 
Xo  snow  too  heavy  or  too  hard  for  the  Rotar}'. 
Xo  drift  too  deep. 

AMtRlCAN    LOCOMOTIVE   COMPANY 
:5o  CHURCii  stki:::t,  ni:w  yokk. 


C.  J.  S.   MILLER.   President. 
■MANl'FACTLRERS  OF 


No  Rust 
Everlasting 


No  Paint 
Fireproof 

Corrugated  Copper  Case  Hardened  Gaskets  end  Composition  Metallic 
Gaskets,   also  Chapman  Circular  Glass  Cutter,   (Patented). 

Asbestos  "Centupy"  Sheathing  and    Shingles. 

Wool  Packing  VVaste  and  Cotton  Waste  for  Wiping. 
Asbestos  Railway  Supplies 

Train  Pipe  Coverings.         Papers,  Packings,  Etc. 
Perfection  Journal  Box  Packing  (Patented) 

85%  Magnesia  Boiler  Lagging. 

FRANKLIN,    PA. 


NILES  RAILWAY 

Electric 

Traveling 

CRANES 

and 

HOISTS 


STEAM 
HAMMERS 

Hydraulic 
Macliinery 


Xo.  'A  Double  Axle  Lathe  using  Hitrh-rower  Steel  Tool!- 


NILES-BEMENT-POND  CO. 


Trinity    BuiLorNG 
111    Broadway,    r*<  ew   York 


Pittsburg   Office 

Frick.    Building 


M.  M.  CoCHPvAN.  President. 

W.  Harry  Bkown,  Vice  President. 


John  II.  Wui'.TZ  Serretar\' and  Treasurer 


WASHINGTON  COAL  &  COKE  CC. 

General  Office!     Dav/son,  Fayette  County,  Pa. 

5,000  Tons  Daily  Capacity.        Individual  Cars, 


YOUGHIOGHENY 
COAL. 


STEAM. 


GAS. 


COKING, 


CON 

FURNACE. 


SHiNGTON 
LLSVSLLE   COKE. 


FOUNDRY. 


CRUSHED. 


Shipments  via  B.  &.  O.  Railroad  and   P.  &.  L.  E. 
Railroad  and  Connections. 

Sales  OfFice:     PITTSBURG,     PA. 

N.  P.  HYNDMAN,  Sales  Agent.     H.R.  HYNDM/iN.Ass'tSales'^gt 


This  Space  For  Sale 


THE  BEST  STAYBOLT 

FOR  LOCOMOTIVE   FIREBOXES 


RAILROADS  ARE  NOW  USING 
THE  TATE  FLEXIBLE  STAYBOLT 

AT  THE   RATE  OF 
1,250,000    A  YEAR 


OUR  SERVICES  ARE  ALWAYS 
AT  YOUR  COMMAND 

FLANNERY  BOLT  COMPANY 

FRICK   BUILDING 
PITTSBURGH,   PENN. 

B.  E.  D.  STAFFORD,   =   GENERAL  MANAGER 

J.  ROGERS  FLANNERY  &  CO. 

SELLING    AGENTS 

FRICK    BUILDING 

PITTSBLRGH,     PENN. 


THE  ASHTON  VALVE  CO. 


...  MAKERS  OF  THE  ... 

I  HiQli6St  Grade  Muffler  and 
Open  Pop  Safety  Valves, 

Locomotive  Steam  and  Air 
tiij^3'  Pressure  Gages. 

271  FRANKLIN  ST.  BOSTON,  MASS. 


HUNT-SPILLER  IRON 

STRENGTH  AND  WEARING  QUALITIES 

THAT   ARE   ABSOLUTELY   NECESSARY    IN 

LOCOMOTIVE  CASTINGS 

PRICES   MODERATE  RESULTS    GREAT 

Manufactured    Only    By 

HuntSpiller  Manfg.  Corporation 

W.    B.    Leach,   Genl   Mangr.   &.  Treas. 


OFFICE   AND  works: 

383    DORCHESTER   AVENUE 

SO.    BOSTON,    MASS. 


J.  G.    PLATT, 

Mechanical   Representative 


Galena=Signal    Oii   Company 

FRANKLIN,  PENNA. 

SOLE    MANUFACTURERS   OF  THE   CELEBRATED 

Galena  Coach,  Engine  and  Car  Oils,  and  Sib- 
ley's Perfection  Valve  and  Signal  Oils. 

Guarantee  cost  per  thoiisaiKl  miles  for  from  one  t(;  five 
years  when  the  conditions  warrant  n. 

Maintain  Expert  Department,  wliich  is  an  crganization 
of  skilled  railway  mechanics  of  wide  and  varied  experience. 

Services  of  experts  furnished  free  of  charge  to  patror.s 
interested  iu  the  economical  use  of  oils. 

Street  Railwa>.y  Lubrication  a.  Specialty. 


Please  write  to  home  office  for  CHARLES    MILLER. 

further  particulars.  PRESIDENT. 


HIGH  GRADE 

Mallea^ble  Castings 

"We    are     prepared     to     supply     ycu 

promptly  with  RELIABLE  castings  for 

railroad     and     miscellaneous    work." 

FORT  PITT  MALLEABLE  IRON 

CO. 

PITTSBURGH,   PA. 
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KENSINGTON  JOURNAL  BOXES 
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PROCEEDINGS  OF  MEETING, 
MAY  20th,  1910. 

The  meeting  was  called  to  order  at  the  Fort  Pitt  Hotel,  Pitts- 
burgh, Pa.,  at  8  o'clock  P.  M.,  with  President  D.  J.  Redding  in 
the  chair. 
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The  following  gentlemen  registered  : 
MEMBERS. 


Allenian.  C.  \V. 
Allen,  Harvey  A. 
Allison,  John 
Amsbarv,  1).   II. 
Bailey,   R.  J. 
Barth,   John  \V. 
Bealor,"B.  G. 
Beatty,  E.  A. 
Bennett,  H.  W. 
Bennett,  R.  G. 
Black.  F.   T- 
Brady.  D.  M. 
Brown,  L.   ^I. 
Chilcoat.  H.  E. 
Clark.  C.  C. 
Cole,   jewett 
Coulter,  A.  F. 
Cox.  P.  L. 
Crouch,  A.  W. 
Cunningham.  R.   I. 
Deckman,  E.   T- 
Dette,  R.  E. 
Dobson,  ( ).  C. 
Drake.  W.  C. 
Elliott,   M.  W. 
Falkenstein,  W.  H. 
Foller,  C.  S. 
Fullerton.  A.  W. 
Gale,  C.  H. 
Gilg.  Henry  F. 
Green.  H.  W. 
Gutierrez,  S.  J. 
Hackenburg,   ].  H. 
Hall,  C.  W. 
PTaring,  Ellsworth 
Hastings,  C.  L. 
Howe,  D.   M. 
Huyett,  E.  G. 
Jenney.  Jacob 
Kaup,  H.  E. 
Kennedy.  Jas. 
Kerr,  Edward 
Keyser,  R.  H. 


Kissinger.  C.  F. 
Koch. '^ PL  J. 
K repps,  W.  K. 
Kull.  W.  A. 
Lehr.  H.  \\\ 
Leonard.  Jas.  Jr. 
Lewis,  A.  J. 
Lewis,  Jas.   ^I. 
Lindstrom.  Chas.  A. 
Lobez.  P.  L. 
Lynn,   Samuel 
^Mackenzie,  R.  H. 
Mercur,  H.  T. 
Aletcali,  H.  E. 
IMurphv.  W.   J. 
AIcFeatters.  F.  R. 
Alcllwain.   T.  D. 
Alclnturff,  C.  A. 
AlcXulty,  F.  AL 
Nickerson,  S.   X. 
Xoble.  D.  C. 
Oliver,  W.  H. 
Parry.  Wm.   \. 
Patterson.  R.  F. 
Pendleton,  D.  D. 
Pfeil.   John 
Pitzer,"E.  H. 
Plunkett.  Thomas 
Porter,  H.  A'. 
Proven.  John 
Postlethwaite,  C.  E. 
Purdv,  W.  F. 
Redding.  D.   J. 
Riddoll.  W.  J. 
Rinehart,  H.  W. 
Robbins,  F.   S. 
Robinson,  J.  R. 
Robinson.   vS.  R. 
Ryan.  W.  F. 
Schultz,  Geo.  H. 
Shields,  H.  S. 
Shuck.  Wm.  C. 
Simpson.   AP   S. 


\'isitors. 


3^S 


Smith,  Russell 
Stewart,  C.  A. 
Stocklart,  W.  Cx. 
Stucki,  A. 
Tamkins,  15.  L. 
Taylor,  H.  G. 
Thomas,  J.  H. 
Tolan,  C.   Jr. 


Aclams,  Chas.  B. 
Arbel,  Lucien 
Austin,  E.  F. 
Churchill,  Chas. 
Conrad,  H.  \'. 
Conwav,  Scott 
Cooke.' Chas.  B.  Jr. 
Dreyfus,  Edwin  D. 
Farrar,  Jos. 
Gardner,  K.  C. 
Huston,  F.  T. 
Jenks,  C.  D. 
Kewdey,  E.  C. 
Kimberland,  A\'.  H. 
King-.  Calvin  C. 
Lawrence,   T-  ^^^ 
Miles,  E.  R. 
Murphy,  Chas.  W. 
McDonald,  F.  F. 


Walther,  G.  C. 
W'arnock,  H.  R. 
Whited.  Willis 
Wilson,  Harry 
Wilson,  W.  J. 
Wood,  Ralph  C. 
Wood,  W.  B. 
Wood,  \y.  H. 


MSITORS. 


McXeil,  M.  C. 
Norton,  J.  W. 
Xelson,   y.  A. 
Oliver,  H.  C. 
Phillips,  F.  A. 
Robertson,  J.  F. 
Schiller,   A.'C. 
Shrom,  W.  G. 
Smith,  Allan  R. 
Smith,   Sion  B. 
Spencer,  W.  P. 
Sprague,  P.  C. 
Toomey,  J.  J. 
lender  wood,  W^  W. 
A'oio-ht,  A.   T- 
White,  T.  L. 
Widemire,  Luther 
Williamson,  H.   S. 
A\^ilson,  Chas.  T. 


The  reading;  of  the  minutes  of  the  last  meeting"  was  dispensed 
with,  they  being-  in  the  hands  of  the  printer. 

The  Secretary  read  the  following  applications  for  member- 
ship : 

Downing,  L  S.,  Master  Car  Builder,  L.  S.  &  ^L  S.  Ry.,  Collin- 
wood,  O.    Proposed  by  J.  W.  ]\IcKeen. 

Sims,  J.  C,  Treasurer,  Machinists'   Supply  Co..  Pittsburgh,  Pa. 
Proposed  by  Ellsworth  Haring. 

PRESIDENT :  As  soon  as  these  applications  have  been 
favorably  passed  upon  by  the  Executive  Committee  the  gentle- 
men will  become  members. 

If  there  is  nothing  further  in  the  way  of  business,  Mr.  E.  D. 
Dreyfus,  of  the  \\'estinghouse   Machine   Co.,  will   tell  us  about 
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'"Present  Steam  Turbine  Progress."    I  take  pleasure  in  introduc- 
ing to  you  ]\Ir.  Dreyfus. 

PRESENT  STEAM  TURBINE  PROGRESS. 

BV  MR.  EDWIX  D.  DREYFUS,  COMMERCIAL  ENXIXEER.  WESTINXHOUSE 
MACHINE  CO.,   PITTSBURGH,  PA. 

The  attention  of  steam  railway  engineers  has  already  been 
directed  to  the  steam  turbine  of  late  }ears  through  the  electrifica- 
tion of  terminals  and  the  use  of  the  turbine  in  repair  shops. 

As  the  turbine  industry  has  grown  so  rapidly,  the  develop- 
ment in  the  art  of  construction  has  been  equally  marked,  exhibit- 
ing the  dexterity  of  the  designer  to  meet  the  increasing  demand 
for  large  and  efficient  power  generating  apparatus. 

In  1900  the  largest  turbine  built  in  this  or  any  other  country 
was  a  1500  kw.  unit  at  the  Hartford  Electric  Company,  Hartford, 
Mass..  while  there  are  machines  in  service  at  the  present  time  ca- 
pable of  developing  ten  times  this  amount  of  energy. 

This  installation  was  preceded  by  an  installation  of  four 
400  kw.  turbines  at  the  \\'estinghouse  Air  Brake  Co.,  which  was 
the  first  large  turbine  plant  operated  in  America. 

These  view^s  of  early  installations  will  typify  the  general 
features  of  the  first  machines  constructed,  and  afford  an  interest- 
ing comparison  with  the  improvements  effected  in  the  last  decade 
in  a  particular  build  of  turbine. 

Types : 

The  distinguishing  features  of  the  various  types  of  turbines 
have  been  made  familiar  in  the  many  valuable  papers  that  have 
been  presented  on  this  subject.  One  method  of  utilization 
of  the  steam  by  converting  the  potential  energy  in  velocity 
and  abstracting  the  velocity  by  rotating  wheels,  is  used 
in  the  De  Laval,  the  Rateau  and  the  Curtis  types,  en- 
tirely ;  while  in  the  Parsons  construction,  as  now  well  under- 
stood, the  work  is  performed  through  expansion  in  special  shape 
blading,  imparting  the  dynamic  force  to  the  turbine  motor  direct- 
ly through  reaction,  by  which  term  this  type  is  usually  designated. 
Furthermore,  this  efifect  is  augmented  by  the  action  of  the  velocity 
produced  in  the  stationary  vanes  in  re-directing  the  steam  upon 
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the  movini;"  blades.  The  impulse  type  may  be  of  the  sint^le  or 
the  multiple  stage.  On  the  other  hand,  the  re-action  turbine  is 
inherently  multiple  stage,  employing  small  pressure  or  energy 
drop,  enabling  the  use  of  moderate  blade  speed  for  high  efficien- 
cies. I 

A  significant  fact  not  generally  appreciated  in  the  re-action 
type  is  that  the  blades  are  in  form  and  efifect  nozzles.  This  fea- 
ture is  productive  of  high  efficiencies  which  readily  obtain  in  this 
type,  as  it  has  been  demonstrated  that  nozzles  range  in  efficiency 
from  90%  to  95%,  and  blading  from  60%  to  80%.  As  the  en- 
ergy is  absorbed  in  many  stages  in  this  type,  it  is  least  efifected  hj 
any  change  in  operating  conditions,  due  to  deficiencies  in  the 
auxiliary  equipment. 

Turbines  dififer  largely  from  their  predecessors,  the  steam 
engines,  in  that  more  consideration  must  be  given  the  design 
for  varying  capacity  and  operating  conditions,  to  obtain  the  best 
performance  and  mechanical  structure,  and  at  the  same  time  con- 
form with  commercial  demands. 

In  the  engine,  established  standards,  or  frequently  rule-of- 
thumb  methods  are  followed,  wdiile  the  excellence  of  the  design 
of  the  turbine  in  a  large  degree  hinges  upon  the  experience  and 
ability  of  the  designer.  These  factors  have  led  to  the  combining 
of  elements  of  two  types  of  turbines  in  a  single  machine,  as  in- 
troduced in  the  familiar  Westinghouse  double-flow  construction — 
a  combined  action  and  re-action  turbine,  now  used  to  an  appre- 
ciable extent  abroad,  as  well  as  being  adopted  here. 

Several  different  combinations  have  been  applied,  among 
which  two  types  of  impulse  sections  are  employed,  the  high  pres- 
sure element  being  a  single-stage  Curtis  and  the  low  pressure, 
multiple  Rateau  wheels,  as  practiced  by  the  Allegmeine  Electri- 
citats  Gesellschaft.  Evidently  the  large  sub-divisions  in  the  low 
pressure  range  enables  the  more  efficient  abstraction  of  the  en- 
ergy in  steam  of  large  specific  volume.  For  small  sizes  and 
steam  volumes,  the  conditions  are  virtually  reversed  for  all  prac- 
tical requirements. 

Reciprocating  Unghics : 

It  may  be  inferred  from  the  foregoing  that  from  the  present 
turbine  outlook  the  position  of  the  steam  engine  is  further  im- 
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periled.  This  does  not  imply,  however,  that  the  reeiprocating 
engine  will  be  immediately  displaced  or  superceded  entirely,  but 
the  fact  is  nevertheless  apparent  that  the  field  in  which  this  type 
has  been  strongly  entrenched  (slow  speed  and  reversing'),  is 
being;  rapidlv  encroached  upon  by  the  turbine  through  improve- 
ment in  existing  machinery  and  new  inventions.  Notably  the 
adaptation  of  small  generators,  centrifugal  pumps  and  blowers, 
the  speeds  of  which  have  contributed  to  the  more  general  use 
of  the  turbine. 

A  recent  device  of  important  bearing-,  is  the  Melville-AIecal- 
pine  reduction  gear,  capable  of  high  powers  and  large  reductions. 
Reversing  turl)ines  have  now  been  made  i)ractical. 

The  above  outlines  the  turbine  aspect,  and  briefly  summar- 
izing, it  has  grown  to  be  so  important  an  economic  factor  for  the 
following-  principal  reasons ; 

(I)  Less  space;  (2)  decreased  oil  consumption;  (3)  better 
economy  in  the  use  of  steam;  (4)  less  attention  and  adjustments 
necessary,  and  (5)   lower  maintenance  cost. 

Where  low  fuel  prices  and  heating  requirements  prevail, 
steam  motors  are  more  economical  commercially  than  the  in- 
ternal combustion  engine,  and  the  reverse  is  true  in  the  case  of 
high  coal  cost  and  small  heating.  "j 

Consfnictioii :  '""    "  ^J 

One  of  the  more  prominent  developments  in  the  turbine  art 
has  been  the  advance  in  speed  rating  made  practicable  by  im- 
provements in  the  turbine  and  generator  art.  This  change  is 
strikingl}-  shown  by  the  different  construction  at  various  periods 
of  time. 

The  instructive  paper  by  ^fr.  Leo  A.  Phillips  on  the  fea- 
tures of  the  Westinghouse-Parsons  turbine,  in  the  1907  Proceed- 
ings of  this  Club,  makes  it  unnecessary  to  dwell  now  on  any  ele- 
mentary principles  of  the  design. 

Regarding  speed  increase,  the  advantages  may  be  appre- 
ciated in  comparative  views  given  in  Fig.  i.  indicating  the  rela- 
tive dimensions  of  1000  kw.  turbine  spindles  for  speeds  of  3600 
and  1800  R.  P.  AL,  respectively.  Practically  the  same  peripleral 
speeds  are  employed,  and  obviously  with  the  smaller  metal  masses, 
ensuring  greater   integrity   of   casting,   hence   greater    factor   of 
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FIG.  2. 
Progressive  Development,  2000  kw.  Spindles. 
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safetv  obtains  in  the  hi_^■her  speed  niacliine.  Another  advantage 
accrues  with  the  occurring-  re-distribution  of  steam,  by  which 
means  a  higher  efficiency  is  secured. 

An  interesting-  exhibit  of  advance  in  both  construction  and 
speed,  is  presented  in  Fig  2,  showing  the  spindle  structure  for 
the  2000  kw.  turl)ine  for  periods  five  years  apart.  Tlie  oldest 
type  was  completed  in  1900,  and  is  more  or  less  of  a  special  na- 
ture. The  last  construction  embodies  the  double-flow  principle, 
feasible  by  empUnmcnt  of  high  speeds. 


CONVENTIONAL   SKETCH    OF    SINGLE  FLOW   TURBINE 


CONVENTIONAL    SKETCH    SHOWING    GENERAL    ARRANGE- 
MENT   OF    PARTS   IN    THE   DOUBLE  FLOW    TYPE  OF   TURBINE 

FIG.  3. 
Relative  Size  of  5000  kw.  Single  and  Double  Flow  Turbines. 

When  large  powers  are  reached,  the  construction  of  the 
single-flow  re-action  turbine  is  encumbered  to  a  degree  bv  the 
existence  of  disproportionate  exhaust  ports  and  excessive  dis- 
tances between  bearing  centers.     The  design  shown  in  the  upper 
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part  of  Fig.  3  induced  the  development  of  the  double-flow  ar- 
rangement appearing  below  it  which  retains  the  efficient  Parsons 
blading  in  the  low  pressure  element  and  substituting  the  less  ef- 
ficient high  pressure  element  by  an  impulse  wheel  of  practically 
the  same  efficiency,  simply  for  mechanical  reasons.  The  first  ma- 
chines of  this  tvpe  were  built  in  1903.  and  the  latest  construction 
presents  a  very  symmetrical  design.  This  type  is  very  attractive 
in  appearance,  with  well  arranged  valves  and  gears,  as  illustrated 
in  view  of  complete  unit.  Fig.  4. 

Similar  considerations  apply  to  the  single-flow  turbine  as  to 
the  uniformity  in  design  in  Fig.  5  evidences.  Xo  type  of  multis- 
tage turbine  is  devoid  of  clearance  (the  nature  differing  only) 
and  it  is  desirable  to  maintain  small  clearances  in  all  cases,  al- 
though not  of  necessity  a  large  factor  in  the  economy  of  the  tur- 
bine. 

Carefully  observing  the  preceding  views,  the  special  features 
of  the  design  are  the  symmetry  of  casting  and  unrestricted  move- 
ment of  expanding  parts. 

At  the  peripheral  speeds  re-action  turbines  are  operated,  the 
centrifugal  stresses  exerted  at  the  root  of  the  blade  are  relatively 
low  and  the  method  of  caulking  them  in  the  spindle  dovetail 
grooves  provides  a  grip  many  times  in  excess  of  the  forces  acting 
to  displace  them.  In  fact,  the  blade  will  relieve  at  an  intermediate 
section  before  being  pulled  out  by  the  root.  Securing  the  end  of 
the  blades  is  important  only  that  it  prevents  nodal  vibration  and 
injury  in  event  of  slight  rul).  Firm  holding  of  the  tips  is  accom- 
plishcrl  by  comma  wire  lashing,  which  consists  of  a  copper  wire 
possessing  a  comma  section,  inserted  in  a  similar  shaped  slot  in 
the  blade.  It  is  then  sheared  over,  forming  a  stout  abutment  be- 
tween consecutive  blades.  An  additional  feature  is  that  it  occu- 
pies an  extremely  small  portion  of  the  steam  space. 

Turbines  require  less  adjustment  and  attention  than  the  re- 
ciprocating engine.  Xevertheless,  periodical  inspection  and  care 
is  necessary  to  re-set  for  any  possible  inadjustment.  While  the 
facilities  are  simple  as  in  adjusting  liners  in  the  bearing  blocks, 
greater  accuracy  must  be  observed  than  in  the  ordinary  steam  en- 
gine where  considerable  pounding  and  knocks  may  be  allowed  to 
exist.     As  the  turbine  operates  so  smoothly,  it  is  sometimes  en- 
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tirely  neglected.  It  is  known  that  the  night  watch  on  several  oc- 
casions has  slept  and  left  the  turbine  to  take  care  of  itself.  Be- 
sides, the  accidents  that  occur  are  of  no  moment  compared  with 
similar  cases  of  the  engine.  The  large  gain  in  the  use  of  the  tur- 
bine completely  warrants  the  occasional  service  of  a  competent  in- 
spector or  attendant. 

It  mav  be  correctly  stated  that  turbines  came  as  a  matter 
of  necessitv  for  the  large  size  units.  However,  they  are  growing 
m  importance  in  small  sizes  as  well.  In  the  latter  case,  the  com- 
mercial conditions  are  different,  involving  lower  efficiency  and 
cost.  Nevertheless,  these  are  necessarily  in  competition  with  the 
small  engines  and  must  compare  favorably  or  excel  them  in  ef- 
ficiency. 

These  are  the  factors  that  underlie  small  turl)ine  work,  and 
the  design  conforming  to  the  requirement  is  shown  in  Fig.  6. 
This  turbine  is  of  the  re-entry  type,  employing  two  velocity 
drops. 

Operating  Conditions  : 

Boiler  pressures  range  from  125  to  225  lbs.  gauge.  In  gen- 
eral practice  175  lbs.  appears  to  be  the  best  average  for  large  ca- 
pacities, as  it  is  probably  a  balance  of  increased  gain  and  invest- 
ment for  most  cases. 

[Moderate  superheat  will  undoubtedly  prove  most  economical ; 
that  is,  in  the  neighborhcod  of  100°  F.  While  the  apparent  ther- 
mal gain  (in  the  turbine  onl}- )  is  about  I'^c  per  10  degrees,  net 
results  are  very  much  less  when  the  additional  heat  to  be  im- 
parted to  the  steam  and  the  extra  cost  of  investment  is  borne  in 
mind. 

To  illustrate,  Fig.  7  has  been  prepared  to  show  the  net  re- 
sults to  be  expected.  It  is  quite  evident  the  range  of  maximum 
economic  gain  lies  between  50  and  ioo°  F.  superheat.  The 
higher  superheat  contributes  toward  lower  steam  consumption 
at  the  prime  mover,  but  the  over  all  plant  results,  which  is  the 
ultimate  criterion  of  economic  operation,  is  not  bettered  much 
beyond  100°  F.  Furthermore,  it  is  to  be  admitted  that  the  higher 
superheat  entails  more  expensive  fittings  and  appurtenances,  and 
is  subject  to  greater  repair  expense. 

Selection  of  the  most  efficient  vacuum  can  be  similarh"  in- 
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vestigated.  No  difficulty  is  experienced  in  maintaining  28  inches 
of  vacuum,  or  slightly  above,  throughout  the  year,  with  efficient 
condensers  of  types  recently  developed,  with  average  water  tem- 
peratures obtaining  at  latitudes  through  the  Pittsburg  section  and 
above.  Ordinarily  considered,  approximately  28  inches  is  the 
normal  vacuum  to  be  maintained.  Turbines  are  so  greatly  beue- 
fited  by  the  high  vacua  that  they  have  wrought  a  revolution  in 
condenser  practice.     Referring  to  the  water  ratio  chart  (Fig.  8), 


FIG.  7. 
True   Economy  of  Superheating. 

giving  theoretical  (juantities  of  water  for  steam  condensation,  the 
fact  is  manifest,  that  the  condensing  water  increases  rapidly 
with  the  higher  vacua.  It  is,  therefore,  essential  that  the  con- 
densing system  be  capable  of  producing  the  high  vacua  with  small 
or  negligible  terminal  difference  to  reduce  the  water  and  power 
consumption  to  a  minimum. 
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FIG.  8. 
Condenser  Water  Ratio  Chart. 
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FIG.  9. 
Temperate  Entropy. 
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A  form  of  condenser  brought  cut  by  M.  Leblanc  is  an  ex- 
ponent of  excellent  condenser  practice.  Counter  current  efifect 
is  attained,  and  harmful  efifect  of  clearance  in  reciprocating 
pumps  eliminated.  Other  advantages  are  plainly  evident  in  Fig  9. 
With  this  arrangement,  the  theoretical  vacuum  may  be  produced 
and  this  is  precisely  the  case  of  installations  in  actual  service 
where  the  conditions  of  vacuum  system  are  good. 
Performance : 

What  has  been  said  regarding  operating  conditions  becomes 
more  obvious' on  inspection  of  the  accompanying  illustration  (Fig. 
10).  This  temperature-entropy  diagram  can  be  appreciated  with- 
out a  thorough  imderstandmg  of  thermodynamics.  It  only  need 
be  borne  in  mind  that  heat  is  the  product  of  two  factors — abso- 
lute temperature  and  the  rate  of  heat  transfer  (entropy).  There- 
fore, these  factors  may  be  plotted  as  co-ordinates  and  areas  ob- 
tained representing  the  equivalent  energy  in  P>.  T.  U.  ]\Iany  emi- 
nent scientists  have  contributed  to  the  theory  of  heat,  but  this  ideal 
cycle  is  credited  to  Rankine  and  is  so  termed.  Steam  engine 
performances  are  frequently  referred  to  this  cycle  as  a  basis  of 
comparison.  Such  a  reference  is  generally  known  as  the  effi- 
ciency ratio  or  thermodynamic  efficiency  of  the  engine.  The  four 
operations  of  the  cycle  and  for  simplicity  assumed  to  take  place 
in  the  engine  cylinder,  are  to  be  at  once  appreciated  :  ( a  )  heat  is 
imparted  to  water  :  (  b  )  heat  of  vaporization  supplied  ;  (  c  )  adia- 
matic  expansion  occurs  (  without  taking  or  giving  up  heat  and 
consequently  a  vertical  line)  ;  (d)  heat  discharged  to  atmosphere, 
reciver  or  condenser. 

The  theoretical  effect  of  changes  in  operating  conditions 
can  be  observed  directly.  It  will  be  seen  that  great  variations  in 
initial  pressure  and  temperature  conditions  add  or  deduct  a  rela- 
tively small  amount  of  available  energy.  On  the  other  hand, 
small  difference  at  the  exhaust  end  becomes  of  great  importance. 
At  the  same  time,  when  high  vacua  are  considered,  the  working 
temperature  must  be  very  low. 

This  diagram  also  shows  very  prominently  the  energy  avail- 
able in  steam  above  and  below  atmosphere.  It  has  been  demon- 
strated that  the  turbine  in  this  low  pressure  range  is  very  ef- 
ficient and  it  is  now  being  extensively  used  as  a  low  pressure  or 
exhaust  steam  turbine. 
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FIG.  10. 
Section  Through  Leblanc  Condenser. 


342 


Proceedings  Railway  Club  of  Pittsburgh. 


u 

-I 
m 

< 

I- 


(/) 


u 

•o 

c 

«3 

c 

a 
S 

CO 

C 
o 
U 

s 


>. 

V. 

0 

3 

< 

•Kw 

Eff. 

of 

Unit... 

B.  H 

P.  Eff. 

of 

Tur.... 

Elec. 

Efifcy. 

of 

Gen. . .  . 

Lbs. 

Per  Kw . 

Vac 

Supl 

t. 

Ue 

g.  F.... 

Boil 

^r   Pies., 

Lh 

s 

R.  P 

M  .  .  .  .  . 

n.  II 

.  P 

Kw 

5 

c 

"Z 

t 

2 

a 

•^ 

a 

<r. 

5    O 

p* 

5=«i 

0 

-'    OJ 

o 

bf.- 

M 

^^ 

c3 

X.  p 


o  o  o 
"5,  "to  "5) 


^^^^ 


Nr-N 
1-—  X 


C5  r:  ri 
.-:  z  c 


•t  'f  « I-  ^  ^ 

'^'^  do. 

d  d  d  dg'gr 


&£  130 

■c  -c  t;  TS  a>  4; 
N  N  N  tsj  H  H 


-.ff  -.;  -J?  «  »  » 


^  C  I-  C  Lt  :c 


-  -r.  X 

Tl  tl Tl 

1-  X  c".  r.  1- 1- 

71  tin  71T1  tl 

~  ^  ^ 

1-  ~  L-.  tr.  cc  I- 

1-  T.  ■-  X  IC  Ct 
1--       7ICl"i-^ 

-t  r  - 1 

C".  r.  -f 

•.;  TIC  c:  -ex 

-t  I-  I-  I-  X  X 

b  -r  i"':  ^^  5  S 

i-  X  i": 

^  ;  Tl  ^  5  5 
i- 1"^  -f  S  £  r. 

-r      — . 

X  e  r;  c^  cc  r:- 

r-  1-  ^  ~i  L-;  fc 

1-  re  ccf  i-:s 

'U£ 


'.      •      '.     *    O    1> 

xT-F  -  5  3 

•  11    r  r 


•s  ». 


^  ^ 

3    ^ 

rt  ^ 


,rj    -.^    .g 


>.  .u  o  i;  ;5 


j5  ^    o 


Present  Steam  Turbine  ProoTess. 


343 


The  most  important  feature  of  this  cycle  is  in  determining 
the  theoretical  amount  of  energy  available  in  adiabatic  expan- 
sion of  steam  between  definite  temperature  limits,  as  shown,  and 
on  this  basis,  the  best  method  of  gauging  and  measuring  the  per- 
formance of  a  steam  motor  obtains. 

Efficiency  records  of  complete  expansion  turbines  that  have 
been  formally  published  in  this  country  or  abroad,  are  presented 
in  table  i.  As  is  evident,  low  water  rates  are  not  necessarily  in- 
dicative of  high  efficiency,  which,  as  previously  discussed,  is  se- 
cured at  the  expense  of  the  auxiliary  equipment  or  else  does  not 
obtain  under  averaee  conditions. 
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FIG.  11. 
1000   kw.   Westinghouse   Turbine   Test,   Condensing. 

Highly  efficient  operation  has  been  obtained  with  the  high 
speed  construction  shown  in  Fig.  4,  typical  of  the  turbine  built  for 
the  City  Electric  Co.,  San  Francisco.  The  machine  operates  on 
13.88  lbs.  per  kw.  hr.  with  175  lbs.  steam  pressure,  100°  superheat 
and  28"  vacuum,  as  obtained  on  official  test. 

Although  with  the  smaller  size  turbines,  the  economy  is 
somewhat  less,  it  is  nevertheless  much  better  than  reciprocating 
engine  performance. 

Official  witness  tests  conducted  on  a  1000  kw.  turbine  fur- 
nished the  government,  is  shown  graphically  in  Fig.  11. 

\\'hile  the  steam  turbine  has  surpassed  the  reciprocating  en- 
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3°  To  6° F  Superheat        (Witnessed)    Mar  09. 
WeSTINGHOUSE    hlACIIINE  CC 
East  Pjtt.'.buri, 


FIG.   12. 

630  k-vv.  V/e£t:r.ghcu£:e  Turbine  Test,  Ncn-CcndenEing,  7  lbs.  back 

Pressure. 

qinc  in  condensing  work,  this  t\-pp  of  turbine,  en  the  other  hand, 
is  net  at  a  disadvantage  for  no:  cudensing  service.  On  demon- 
stration tests  of  a  6oo  kw.  turb^'ne  under  conditions  noted  (  Fig 
12),  the  steam  consum])tion  excee  'ed  the  performance  of  a  com- 
pound engine  by  an  extremely  small  margin,  and  when  the  eco- 
nomic features  of  the  turbine  projx-r  are  considered,  the  balance 
will  favor  this  type  of  jM'ime  mov*  r,  even  for  nnn-condensing 
operation. 
Lo%K}  Pressure  Turbines: 

The   low    pressure   turbine   is   an   attractive   means    for   in- 
creased  occnomies   in   installations   where   the   energv   in   steam 


FIG.   13. 
25  kw.  Westinghouse  Train  Lighter. 
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above  atmosphere  is  either  wasted  or  inefficiently  used.  A  tvpical 
example  of  conservation  is  an  industrial  plant  in  tho  vicinity  of 
Pittsburgh  occurs  at  the  AIcKees  Rocks  plant  of  the  Pressed  Steel 
Car  Co..  where  two  low  pressure  turbines,  one  lODO  kw.  and  one 
500  kw.  ca])acity,  are  installed.  The}-  operate  on  the  exhaust 
from  steam  hammers,  jiumps  and  air  compressors,  the  entire 
electric  power  throughout  being"  supplied  from  this  source,  e.xcept 
in  extremely  cold  weather,  when  a  part  of  the  exhaust  is  diverted 
for  heating"  purposes. 

The  Anierican  Iron  &  Steel  ^Ifg".  Co..  Lebanon,  Pa.,  who 
have  a  looo  kw.  L.  P.  turbine,  are  obtaining"  a  horse  power  yearly 
at  a  total  cost  of  $5.50  for  this  portion  of  their  power. 

Other  ^ipf'licatioiis: 

Through  the  introduction  of  a  practical  reduction  gear,  the 
large  turbine  will  be  used  in  other  fields  not  hitherto  possible  on 
account  of  inadaptability  of  speed. 

With  development  in  other  apparatus,  the  turbine  is  used  for 
auxiliary  drive — boiler  feed  pumps,  exciter  sets,  blowers  and 
small  generating  units. 

Of  the  recent  extended  use  of  the  turbine,  the  train  lighter 
and  head  lighter  are  most  important  to  the  railway  engineers. 

A  view  of  a  25  kw.  train  lighter  is  shown  in  Fig.  13.  It  has 
forced  oil  lubrication,  simple  and  efficient  wheel  and  good  regula- 
tion, which  are  essential  features  for  train  service.  The  head 
lighter  shown  in  Fig.  13  is  totally  enclosed  and  very  rugged.  It  is 
of  }i  kw.  capacity  and  has  a  w^ater  rate  of  185  lbs.  per  kw.  hr., 
which  is  good,  considering  the  size  and  conditions.  Excellent 
governing  characteristics  has  been  obtained,  the  turbine  working" 
over  extreniely  wide  fluctuation  in  pressure  and  load  with  but 
small  speed  variations. 

PRESIDENT:  If  any  gentleman  wishes  to  ask  anv  ques- 
tions on  the  special  features  that  have  been  exhibited  here,  we 
will  give  them  an  opportunity  to  do  so  at  this  time.  Mr.  Stucki, 
can  we  hear  from  you  ? 

MR.  A.  STUCKI :  I  am  sorry  to  say  that  I  cannot  add  any- 
thing. This  has  been  a  very  interesting  paper  on  a  very  interest- 
ing subject,  and  we  certainlv  have  cause  to  congratulate  ourselves 
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on  having-  had  it  presented  before  us.  We  all  know  that  the  steam 
turbines  have  come  to  the  front  in  recent  years  in  a  remarkable 
wav.  They  have  forced  their  way  to  the  front  and  they  are  to- 
day one  of  the  most  important  sources  of  power.  We  know  that 
generally  speaking  turbines  are  very  compact  as  compared  with 
steam  engines.  The  econom}'  in  floor  space  alone  is  certainly  a 
big  item. 

Another  feature,  very  important,  is  its  simplicity.  There  is 
hardlv  anything  to  it,  simply  a  casing  and  a  rotor,  and  compared 
for  instance  with  a  triple  expansion  engine,  it  is  a  very  simple 
machine.  There  are  no  reciprocating  parts,  hence  no  shocks,  all 
of  which  will  enable  us  to  get  a  smoothly  running  machine.  This 
is  turn  means  that  a  turbine  needs  comparatively  little  attention. 

I  remember  very  vividly  a  600  kw.  machine  which  I  saw  in 
the  fall  of  IQ04  at  the  St.  Louis  Exposition  and  which,  as  the 
man  in  charge  told  me,  ran  continuously  since  the  opening.  This 
is  certainly  as  good  a  performance  as  you  can  ask  for  and  better 
than  you  usually  get,  especially  when  you  remember  that  the  ef- 
ficiency is  as  good,  broadly  speaking,  as  in  the  very  best  steam  en- 
gine. 

If  not  out  of  order,  I  would  like  to  hear  a  little  more  about 
the  comparatives  fuel  consumption,  or  rather  the  relative  efficien- 
cy between  a  steam  engine,  a  steam  turbine,  and  a  gas  engine. 
Air.  Dreyfus  may  have  some  detail  figures  at  hand  and  if  he 
would  be  kind  enough  to  tell  us,  it  certainly  would  be  appreciated. 

PRESIDENT :  Air.  Drevfus,  would  you  care  to  express 
yourself  on  that  point  ? 

MR.  DREYFUS  :  I  showed  in  one  case  that  the  turbine 
has  proved  itself  to  possess  a  higher  efficiency  than  the  steam  en- 
gine. \Vhen  you  come  to  consider  the  gas  engine,  as  I  said  in  a 
slight  reference  to  it,  the  condition  is  quite  difl:'erent ;  this  engine 
equipment  costs  a  great  deal  more  than  a  similar  size  steam  plant. 
However,  it  is  more  economical  in  the  use  of  fuel.  For  example, 
a  gas  plant  may  be  considered,  roughly  speaking,  to  cost  about 
$130  per  kw.  The  steam  plant,  depending  on  the  size,  costs 
about  $100  per  kw.  The  next  question  is  what  are  you  paying  for 
your  fuel?  If  fuel  is  cheap,  there  is  no  advantage  in  installing 
the  gas  engine,  although  it  has  twice  the  thermal  efiiciencv,  or  in 
other  words,  uses  one-half  the  coal  consumption  of  that  of  the 
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steam  plant.  This  question  involves  to  a  great  extent  the  load 
factor  and  running  conditions,  so  that  one  is  unable  to  cite  gener- 
alities. Generally  speaking,  if  you  have  cheap  fuel  it  is  a  steam 
plant  proposition ;  if  you  have  expensive  fuel,  it  is  a  gas  plant 
proposition.  At  the  present  time  the  steam  engine,  I  hardly  be- 
lieve, will  be  considered  in  any  power  plant  problem.  These  re- 
marks are  not  very  definite,  but  it  is  a  matter  in  wdiich  you  cannot 
give  any  satisfactory  information  without  having  specific  condi- 
tions at  hand. 

MR.  STUCKI :    That  is  just  what  I  meant. 

MR.  JEWETT  COLE:  A\'ill  ^^Ir.  Dreyfus  discuss  the 
comparative  merits  of  the  vertical  and  horizontal  type  of  tur- 
bine ? 

AIR.  DREYFUS:  That  is  more  or  less  of  an  embarrassing 
question,  because  the  vertical  types  are  only  built  by  one  manu- 
facturer and  it  would  be  best  to  have  a  representative  of  the  ver- 
tical type  turbines  answer  the  query.  However,  I  can  say  that 
the  builders  of  this  particular  t}pe  are  very  rapidly  coming  to 
the  horizontal  machine,  which  is  sufficient  evidence  in  itself. 

PRESIDENT:     Can  we  hear  from  anyone  else? 

AIR.  STUCKI :  I  w^ould  like  to  make  a  motion  that  we  ex- 
tend a  very  hearty  vote  of  thanks  to  Mr.  Dreyfus  for  his  interest- 
ing talk. 

The  motion  was  carried  by  unanimous  vote. 
PRESIDENT:     Mr.  Dreyfus,  you  have  the  thanks  of  the 
organization. 

AIR.  DREYFUS  :  I  thank  you.  I  would  like  to  add  just 
one  thing.  The  question  was  raised  by  Air.  Redding  about  visit- 
ing the  plant  of  the  Westinghouse  Alachine  Co.,  and  I  would  like 
to  say  that  the  shops  are  open  to  be  visited  by  anybodv  at  any 
time,  and  whenever  it  is  convenient  to  arrange  for  such  a  trip  we 
will  be  very  glad  to  see  you  at  the  East  Pittsburg  works. 

ON  AIOTION,  Adjourned. 
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CAR  WHEELS 

rFNER-LOrnC^S  WORKS: 

vaciNcn.  vi_  wr  rn^_o,  ROGH  ESTER,    N.  Y.         PITTS  B  U  RG  H ,    PA 

505    P«EBLF:    AVE.  SAYRE,    PA.  CLEVELAND,   O 

ALLEGHENY,      PA.  NEW  YORK   CITY,   N.   Y. 

JItfention,  master  Car  MMini 

The  iM.  C.  B.  rnle.s  of  interchange  .«.  Tlie  nse  of  our  steel  back  shoe 
provide  for  tlie  nse  of  the  steel  \^P  will  mean  a  saving  in  brtike  shoe 
back  brake  shoe  on  your  WAK  maintenance,  brake  beads  and 
freight  equipment.  '^'      .   brake  beams. 

The  steel  back  brake  shoe  is  an  economy  on  all  railway  equipment. 
LET  US  PROVE  IT  TO  YOU. 

AMERICAN  BRAKE  SHOE  &  FOUNDRY  COMPANY, 

The  Steel   Back  Brake  New  York,  N.  Y  ,  Mahwah,  N.  J., 

Shoe  Chicago,  III. 

lA/RITE     IROR     S/\/V\F»LE     OF"  

Stabrite  Front  End  Paint 


IWF\nE.     B'V 


Chas.  R.  Long,  Jr.  Company 

INCORPORATeO 
MANUFACTURERS  OF 

RAILWAY.  STATION    AND  .   r\ITfQ\/fI   I   IT      ICV 

BRIDGE  PAINTS.  U^UlO  Vll^Utr,    IV  I . 


Nathan  Manufacturing  Co. 

85  -  93  Liberty  Street.  New  York. 
1612  Old  Colony  Building.  Chicago. 

Monitor,  Simplex  and  Nathan  Injectors 
for  Locomotives 

AND 

Sight-Feed  Lubricators. 

All  Specially  arranged  for  High-Pressure  Engines. 

STEAM  FIRE  EXTINGUISHERS  FOB  SWKCHI:^G  AND  YARD  ENGINES. 

Boiler  Washers,   Boiler  Testers,  Rod  and  Guide 
Oil  Cups,  Etc. 

SOLE  AGENCY     FOR   THE  

Coale    Muffler    O    Safety    Valve    Co.,    Inc. 


PITTSBURGH   COAL  COMPANY 

Producers  of  All  Grades  of 

Steam  Coal 

Railroad   Fuel    a  Specialty 

General  Offices:     232  Fifth  Ave.  PI  TTSBU  RG  H  ,   PA  . 

LOCOMOTIVE  BLOW-OFF 

OES  SATISFACTORY   WORK 
ON  MANY  ROADS. 

Can  be  worked  from  cab  or 
foot    board   while   running. 


A  catalog'  or  call  by  Representative 
for   the   asking.     0     0     &     &     0 

HcDiesteafl  Valve  M|  Co., 

Works:  Homesteid,     PitUiurgli.  Pi. 


CKOSBY    SItAM    GACjt    &    VALVE    CO. 

S'andard  Locomotive  .Specialties 

M.ike  a  I'erfei-t  l-Jiiiipiiifn  t. 
Crosby  Locomotive  Pop  Safety  Valves, 

I'lain  ..!•  Miifll 
Crosby  Steam  Pressu  e  and  Duplex  Gages. 
C'osby  Counter  and  Pressure  Recorders. 
ORIGINAL  Single   Be!!  Chime  Uhisiles. 
Johnstone   Blow-off  Valves. 
CROSBY  SIEAM   ENGI\E  INDICATOR. 

with  SarKfiifs  Eifi-trieal  Arrarliiiu'iit  fort; 

iiiK  any  n  uinlier  I'f  iliatci'aiiis  .--iiii  ultaln.'nu>l\ 

MAIN  Ot-FILE  AND  UOkKS.   BOSTO  >.   MA^.S. 
Stores  :      Bcston,  New  York,  Chicago  and  London,  Eni;land 

St'iici   fur  CaTaloiriu-  ainl   Prices. 


This  Space  Tor  Sale 


FRANKLIN  AIR  COMPRESSOR 

Class  C.  S.  C.with  mechanically 

operated  intake  valves 

AIR  TOOL  SPECIALTIES 

MANUFACTURED    BY 

CHICAGO 

PNEUMATIC 

TOOL  CO. 

CHICAGO  NEW  YORK 


FRANKLIN 

AIR  COMPRESSORS 

"LITTLE  GIANT,"  "BOYER"  AND 
KELLER  DRILLS,  DUNTLEY  ELEC- 
TRIC DRILLS,  AND  BOYER  AND 
KELLER  RIVETING  AND  CHIPPING 
HAMMERS. 


a 


LiniE  GIANT 

DRILLS  ARE  MADE 

IK  13  SIZES 


No.  2  "Little 

Giant"  Drill  with 

Corliss  Valves 


WRITE  FOR  SPECIAL  CIRCULAR  No.  56 


GOLD  GflR  HEATING  &  LIGHTING  GO. 


MANUFACTURERS    OF 

ELECTRIC,  STEAM 
AND    HOT   WATER 


H33tiiJE  Apparatus  for  Railwaj  Cars 


Improved    System    of    Acetylene    Car    Lighting, 

giving  entire  satisfaction  on  a  large  number  of  cars. 

Send  for  circular  of  our  Combination  Pressure  and  Vapor  System  of 

Car   Heating,  which  system  automatically  maintains  about  the  same 

temperature  in  the  car  regardless  of  the  outside  weather  conditions. 

LARGEST    MANUFACTURERS    IN   THE   WORLD 

OF  GAR  HEATING  APPARATUS 

Whitehall  Building  17  Battery  Place  Nev/  York 


H.  H.  Hewitt.  Pres  C.  M.  Hewitt,  Vice  Pres. 


V.EETS  ALL  HIGH-GRADE  REQUIREMENTS. 

IT  IS    THE    STANDARD    METAL 

FOR    LOCOMOTIVE    WEARING    PARTS, 

JOURNAL       p„p     1      FAST    PASSENGER    CAR    SFRVICE, 
BEARINGS     ■■""     I       HEAVY  FREIGHT  CAR  SERVICE. 

MAGNUS    METAL    COMPANY 

111    BROADWAY,    NEW  YORK. 

The  expense  and  annoyance  of  painting-  will  not  recur 
every  year  or  two  if  yoo  use 

Dixon's  Silica-Graphite  Paint 

the  "Proven  Shield  for  Steel  Work."      Durability  records 
in  all  climates;  write  for  a  few. 

JOSEPH  DIXON  CRUCIBLE  CO.,  JIRSEY  CITY,  N.  J. 


The  National  Malleable  CastinQ[s  Co. 

a 

Sharon,  Tower,  Climax  and  Latrolie  Couplers 

For  freight,  passenger  and  locomotive  service. 

Malleable   Iron   Castings   for   Railroad   Purposes. 

Cleveland,  Chicago,  Indianapolis,  Toledo,  Sharon.  Melrose    Park. 


arc  cjivcn  careful  attention  %vhile  (K'\cli  ijiin^-  nt'w  and 
improved  W'cstinghouse  passenger  and  freight  l)rake 
c(|uipmcnts.  Ask  al)ont  the  tollowing  improved  acces- 
sories : 


Hcse  Protecting  Coupling, 
Annealed  Steel   Hcse  Clemp. 


Centrifugal  Dirt  Collector, 
Enameled  Reservoir. 


The  Westinghouse  Air  Brake  Co> 

WILMERDING,  PA. 

The  Westinghouse 

Single-Phase  Railway  System 

Leads  in  the  Electrification  of  Steam   Roads 

Westinghouse  Electrical  Apparatus 

Leads  in  the  F^ail\va\',   Power  and  Industrial   Field 
Westini:,house  Electric  &  Manf'g  Co.,  Pittsburg,   Pa. 


Westinghouse  Steam  Turbines 
Westinorhouse  Gas  Engines 

o  o 

Westinghouse  Steam    Engines 
The  Roney  Mechanical  Stoker 


The  Westin^ihouse  Machine  Co.,  Pittsburg,  Pa. 


ROT/\RV    SINOVU    RLOUUS 


Rotary  snow  plows  have   been  in   successful  operation   under   the 
most  trying  conditions  for  over  twenty-five  years. 
The\'  keep  the  road  open. 

Work   with   certainty  and   regularit\-. 
Do  not  spread  the  rails. 
Do  not  derail, 
lleavy  snowstorms  and  deep  drifts  increase  operating  expenses. 
Xo  snow  too  heavy  or  too  hard  for  the  Rotary. 
Xo  drift  too  deep. 

AMtRICAN    LOCOMOTIVE   COMPANY 

;}o  CHLKCH  sti{i:i:t,  new   yokk. 


The  Franklin  Mfg.  Co 

C.  J.   S.   MILLER.   President. 
MANLFACTURERS  OF 

'^R'^MoFCGl  Corrupted  AsSrSlos  Mil  ni  IMWif 


No  Paint 
Fireproof 


No  Rust 
Everlasting 


Corrugated  Copper  Case  Hardened  Gaskets  and  Composition  Metallic 
Gaskets,    also  Chapman  Circular  Glass  Cutter,   (Patented). 

Asbestos  "Century"  Sheathing   and    Shingles. 

Wool  Packing  Waste  and  Cotton  Waste  for  Wiping. 
Asbestos  Railway  Supplies 

Train  Pipe  Coverings.         Papers,  Packings,  Etc. 
Perfection  Journal  Box  Packing  (Patented) 

85%  Magnesia  Boiler  Lagging, 

FRANKLIN,    PA. 


0 


NILES  RAILWAY  TOOLS 

Electric 

Traveling 

CRANES  :^ 

and 

HOISTS 

STEAM 
HAMMERS 

Hydraulic 
Machinery 

No.  3  I>o>ible  Axle  lathe  using  High-1'owcr  ?teel   Ti.ol!-. 

NILES-BEMENT-POND  CO. 

Trinity    Building  Pittsburg   Otfice 

111    BRO40W4Y,    Nrw   York  Frick    Buiiding 


M.  M.  Cochran,  President.  Joh.s  H.  Wuktz  Secretarx  ami  Treasurer 

W.  Harry  Brown,  Vice  President. 

WASHINGTON  COAL  &  COKE  CC. 

General  Office!     Dawson,  Fayette  County,  Pa. 

5,000  Tons  Daily  Capacity.        Individual  Cars. 

YOUGHIOGHENY 
COAL. 

STEAM.        -        GAS.         -        COKING. 

WASHINGTON 
CONNELLSVILLE  COKE. 

FURNACE.    -    FOUNDRY.    -    CRUSHED. 

Shipments  via  B.  &.  O.  Railroad  and   P.  6.  L.  E. 
Railroad  and  Connections. 

Sales  Office:     PITTSBURG,     PA. 

N.  P.  HYNDMAN,  Sales  Agent.     H.R.  HYNDMAN,  Ass't  Sales'  Agt 


This  Space  For  Sale 


THE  BEST  STAYBOLT 

FOR  LOCOMOTIVE   FIREBOXES 


RAILROADS  ARE  NOW  USING 
THE  TATE  FLEXIBLE  STAYBOLT 

AT  THE   RATE  OF 
1,250,000   A  YEAR 


OUR  SERVICES  ARE  ALWAYS 
AT  YOUR  COMMAND 

FLANNERY  BOLT  COMPANY 

FRICK   BDILDINQ 

PITTSBURGH,   PENN. 

B.  E.  D.  STAFFORD,   =   GENERAL  MANAGER 


J.  ROGERS  FLANNERY  &  CO. 

SELLING  Agents 

FRICK    building 
PITTSBURGH,     PENN. 


THE  ASHTON  VALVE  CO. 


^n^ 


MAKERS  OF  THE 


fiioli6St  Grad6  Miiltler  and 
Open  Pod  Safety  Valves, 

Locomotive  Steam  and  Air 
(^_j^>  Pressure  Ga^es. 

271  FRANKLIN  ST.  BOSTON,  MASS. 


HUNT-SPILLER  IRON 

STRENGTH  AMD  WEARING  QUALITIES 

THAT    AKV.    AI'.SOH'TF.LV    XECKSSAin'     IN 

LOCOMOTIVE  CASTINGS 

rKlCKS    MOnEKATK  RESULTS    GREAT 

-Manufactured    Only    Cy 

HuntSpiller  Manfg.  Corporation 

W      B.    Leach.    Genl   Mangr.    4,   Treas. 


OFF    CE      ANT     W"  HKS: 

383   DOR''HESTER   AVENUE 
=  0.    BOSTON  ,    MASS 


J.   G      PLATT, 

Mechanical   Representative 


Galena=Signal    Oil   Company 

FRANKLIN,  PENNA. 

SOLE    MANUFACTURERS  OF  THE  CELEBRATED 

Galena  Coach,  Engline  and  Car  Oils,  and  Sib- 
ley's Perfection  Valve  and  Signal  Oils. 

Guarantee  cost  per  thousand  miles  for  from  one  to  five 
years  when  the  conditions  warrant  it. 

Maintain  Expert  Department,  which  is  an  c  rganization 
of  skilled  railway  mechanics  of  wide  and  varied  experience. 

Services  of  experts  furnished  free  of  charge  to  patrons 
interested  in  the  economical  use  of  oils. 

Street  Railwa^y  Lubrication  &.  Specialty. 


Please  write  to  home  office  for  CHARLES    MILLER. 

further  particulars.  PRESIDENT 


mssmssi^eimiimsjmmm 


HIGH  GRADE 


Malledi^ble  Cd».stings 


"We  are  prepared  to  supply  you 
promptly  with  RELIABLE  castings  for 
railroad     and     miscellaneous    work." 


FORT  PITT  MALLEABLE  IRON  CO. 

PITTSBURGH.  PA. 
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Union  Spring  &  Manufacturing  Go. 

INGS 

KENSINGTON  JOURNAL  BOXES 

( ALL  STEEL 

PRESSED  STEEL  JOURNAL  BOX  LIDS 

STEEL   CASTINGS 


Lightest  and  Strongest  M.  C.  B. 
Journal  Boxes  Made. 


works: 
NEW   KENSINGTON,    PA. 

GENERAL    OFFICE: 

FARMERS  BANK  BLDC   -  PITTSBURGH,  PA. 


NEW  YORK    -    50  Church  St. 

CHICAGO       -     Fisher  Building. 

ST.  LOUIS     -     Missouri  Trust  Building. 


OFFICIAL  PROCEEDINGS 

ef   the 

Railway  Club   gf  Pittsburgh. 

ORGANIZED  OCTOBER  l8,   19OI. 


OFFICERS.  1909  - 1910 

Preaiiiciit. 

n.    T.    REDDING, 

Asst.  S.  M.  P.,  P.  &  L.  E.  R.    R.    Co.,   McKees    Rocks,    Pa. 

Finance  Committee. 


First  Vice-President. 

F.    R.    McFEATTERS,    Supt.    Union 
R.   R.   Co.,   Port  Perry,  Pa. 


Second  Vice-President. 

\VM.     ELMER,     M.     !\I.,     Penna. 
R.    Co.,    Pittsburgh,    Pa. 


Secretary. 

C.  \V.  ALLEMAN,  Chief  Clerk  to 
Supt.  ]Motiva  Power,  P.  &  L.  E. 
R.    R.    Co.,    Pittsburgh,    Pa. 

Treasurer. 
J.   D.    McILWAIN,   Rep.,   Main    Pelt- 
ing  Co.,    Pittsburgh,    Pa. 

Exectitive  Committee. 

L.  H.  TURNER,  S.  M.  P.,  P.  &  L. 
E.   R.    R.   Co.,   Pittsburgh,   Pa. 

F.  H.  STARK,  S.  R.  S.,  Pittsburgh 
Coal  Co.,   Coraopolis,  Pa. 


D.  C.  NOBLE,  Prest.,  Pittsburgh 
Spring  &  Steel  Co.,   Pittsburgh,   Pa. 

S.  C.  MASON.  Sec'y,  INIcConway  & 
Torley    Co.,    Pittsburgh,    Pa. 

C.  E.  POSTLETHWAITE,  Mgr. 
Sales,  Pressed  Steel  Car  Co.,  Pitts- 
burgh,   Pa. 

Membership  Committee. 

D.  M.  HOWE,  Manager.  Jos.  Di.xon 
Crucible   Co.,    Pittsburgh,    Pa. 

C.  A.  LINDSTRO^L  C.  E.,  Pressed 
Steel   Car  Co.,   Pittsburgh,  Pa. 

\V.  V.  TURNER,  M.  E..  Westing- 
house  Air  Brake  Co.,  Wilmerding, 
Pa. 

A.  L.  HUMPHREY,  Gen'l  Mgr., 
Westinghouse  Air  Brake  Co.,  Wil- 
merding,   Pa. 

M.  A.  MALLOY,  U.  M.,  Penna. 
R.    R.    Co.,    Pittsburgh,    Pa. 
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Published    monthly,   except  June,   July  and    August,    by    the    Railway    Club    of    Pitts- 
burgh,   C.    W.   Alleman,    Secretary,    General  Offices  P.  &  L.  E.   R.  R.,   Pittsburgh,   Pa. 

Meetings  held  fourth  Friday  each  month,  except  June,  July  and  August. 

PROCEEDINGS  OF  MEETING, 
SEPTEMBER  17th,  1910. 

The  practice  of  making-  the  first  meeting  after  the  summer 
intermission  a  social  meeting,  graced  by  the  wives  (present  and 
prospective)  of  the  members,  is  one  that  has  come  into  high  favor. 


350  Proceeding's  Railway  Club  of  Pittsburgh 

Its  increasing  popularity  is  attested  by  the  fact  that  the  excursion 
this  year  was  probably  the  largest,  and  certainly  honored  by  the 
attendance  of  the  greatest  number  and  the  handsomest-appearing 
honor  guests  that  it  has  ever  been  the  distinction  of  the  Railway 
Club  to  entertain.  The  ladies  were  out  in  full  force,  and  the  men 
were  correspondingly  happy. 

The  outing  this  year  was  a  trip,  under  the  auspices  of  the 
Pittsburgh-Buffalo  Company  to  their  extensive  operations  and 
model  town  of  Marianna.  The  party,  consisting  of  eight  coach 
loads,  departed  from  the  Union  Station  at  i  130  P.  M.,  Saturday, 
September  17th,  and  arrived  at  destination  after  a  two  hours'  run 
through  the  picturesque  hills  of  Southwestern  Pennsylvania. 
Weather  conditions  were  perfect,  and  there  was  absolutely  noth- 
ing to  mar  the  pleasure  of  the  day. 

Arriving  at  ]\larianna,  the  various  features  of  the  town  were 
open  for  inspection.  The  mechanical  equipment,  from  the  hoist 
in  the  large  shaft  which  raises  two  steel  coal  cars  at  a  time,  each 
of  which  holds  three  times  as  much  as  ordinary  cars,  to  the  wash- 
eries  where  the  coal  was  given  a  clean  face,  exhibited  everywhere 
the  most  complete  and  very  latest  practice.  Practically  every- 
thing is  concrete  reinforced  with  steel,  and  fireproof.  And  this 
fireproof  feature  holds  true  even  down  imder  the  ground,  for  the 
cross  ties  on  which  the  rails  are  secured  are  steel  ties. 

But  the  thing  that  most  persistently  assails  your  eyes  and  at- 
tracts your  attention,  is  the  amount  of  thought  and  labor  and  ex- 
pense that  have  been  put  on  the  welfare  department,  the  socio- 
logical side  of  the  town  life.  The  "1  funky"  boarding  house  with 
its  never  cool  beds,  where  the  night  shift  crawls  in  when  the  day 
shift  crawls  out,  is  al)solntely  unknown.  An;l  even  the  modern, 
sanitary  two- family  house  is  being  rapidl}-  replaced  by  neat,  even 
elegant,  one- family  Ik  uses  of  from  four  to  eight  rooms,  built  of 
l)rick,  hnished  in  the  natural  wood  inside  and  fitted  with  gas  fuel, 
electric  light,  running  water  and  enameled  baths.  Some  oi  the 
older  coal  men  are  still  ske])tical  as  to  whether  the  l)ath  tubs  are 
considered  b_\-  the  miners  as  anything  more  than  ])ure  ornament, 
but  they  may  be  assured  that  the  miners  at  ^larianna  have  be- 
come "halter  broke"  when  it  comes  to  sanitary  uses  for  water. 
In   fact,  the  entrance  to  the  mines  is  through  a  larsje   four-storv 


Outing  at  Marianna,  ]*a.  ,'551 

house  equipped  witli  shower  baths  and  lockers  for  1,600  men.  and 
they,  too,  are  found  to  be  of  more  than  aesthetic  vahie. 

There  is  a  fine  water  works  system,  witli  fire  hy(h-ants  on 
the  streets,  and  a  complete  sewer  system.  The  houses  are  on 
fifty-foot  lots  and  the  back  yards  look  as  though  there  had  been 
a  prize  offered  for  the  best  garden,  with  everybody  in  the  con- 
test. 

There  was  a  noticeable  absence  of  empty  beer  kegs  about  the 
jjlace,  and  the  dry  railroaders  failed  to  observe  a  thirst  emporium 
anywhere  in  the  bailiwick.  But  serious  effort  has  been  made  to 
supply  adequate  forms  f)f  amusement  to  take  the  ])lace  of  the 
saloons.  A  large  and  imposing'  stone-trimmed  brick  structure 
which  would  do  honor  to  any  city  is  the  social  center  of  the  com- 
munity. Here  are  bowling  alleys,  billiard  rooms,  a  large  hall 
used  for  roller  skating-  and  also  for  dancing,  and  a  theater  full\' 
equipped,  with  a  seating'  capacity  for  about  three  hundred.  Then 
there  is  a  ball  ])ark  near  and  the  great  American  game  fills  a 
large  place  in  the  town  activities. 

The  furnishing  of  enameled  baths,  electric  lights,  shower 
baths  and  l)rick  houses  to  the  class  of  foreigners  who  dig  coal  in 
our  mines  toda\'  is  rather  a  bold  exi)eriment.  and  can  hardlv  be 
said  to  be  out  of  the  experimental  stage  yet.  ISut  the  Pittslnu'gh- 
Buffalo  Com])any  have  frankly  acknowledged  the  responsibility  of 
every  employer  toward  his  employes,  have  recognized  the  duty  of 
the  "brother's  keeper,"  and  on  this  broader  u])per  level  are  ear- 
nestly undertaking  this  obligation  which  no  law  enforced,  but 
Christian  sociology  alone  enforces.  And  the  appearance  of  tlie 
foreigners  met  on  the  streets  surely  indicates  that  the  Afarianna 
experinient  has  done  one  of  two  things — either  it  has  raised  the 
general  level  of  its  miners  far  above  the  average  among  foreign 
niiners,  or  it  has  succeeded  in  attracting  to  ]\Iarianna  the  verv 
cream  of  the  mining  i)opulation.  And  in  either  case,  the  benefit  to 
the  town,  the  community  and  the  IMttsburgh-Butfalo  Compan\- 
should  be  cause  for  sincere  congratulation. 

Dinner  was  served  in  the  ball  room  at  (>  o'clock,  after  which 
President  D.  J.  Kedding  called  the  meeting"  to  order. 

PRESIDENT  REDDING:  We  have  been  enjoying  our- 
selves in  a  wav  that  might  lead  vou  to  think  that  that  is  all  a  rail- 
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road  man  has  to  do.  Put  we  do  not  want  to  leave  you  under  that 
erroneous  impression.  When  the  trains  are  running"  on  time  and 
everybody  is  feeling  that  things  are  very  smooth  in  the  railroad 
business  and  the  road  is  going  along  nicely,  we  are  nearly  always 
brought  back  to  earth  by  the  presence  of  the  Grievance  Commit- 
tee. The  Grievance  Committee  is  a  well-established  organization 
among  railroaders  whose  principal  duty  it  is  to  go  to  superin- 
tendents and  other  officials  and  show  them  that  John  Smith  got 
two  more  cars  than  he  ought  to  have  got  or  than  his  contract 
called  for,  or  something  of  that  kind.  Xow  in  organizing  the 
Railway  Club  we  carried  our  organization  along  the  same  lines. 
We  have  our  Grievance  Committee.  Like  the  labor  organizations, 
we  choose  members  of  the  Grievance  Committee  from  among  the 
oldest  and  handsomest  members  of  the  organization.  We  have 
followetl  out  that  precedent,  and  T  am  about  to  call  ujjon  two  of 
the  members  of  our  Grievance  Committee  to  tell  Air.  John  H. 
Jones  and  his  associates  in  the  Pittsburgh-Bufifalo  Company  of 
our  grievances  on  this  occasion.  I  will  ask  ?klr.  L.  H.  Turner, 
of  the  Pittsburgh  &:  Lake  Erie  Railroad,  to  present  the  first  com- 
l)laint. 

MR.  L.  H.  TURXER:  On  occasions  of  this  sort  it  is  not 
onlv  proper,  but  an  obligation  rests  upon  us  to  in  some  way  ac- 
knowledge the  courtesies  offered  and  accepted.  I  have  tried  to 
discover  in  what  manner  the  Railway  Club  of  Pitt-sburgh  can  make 
a  substantial  return  to  the  Pittsburgh-P>uffalo  Company  for  the 
splendid  entertainment  we  have  enjoyed  and  are  going  to  enjoy 
todav,  but  have  failed  to  find  wherein  we  can  be  of  any  use  to 
them,  although  we  can  oft"er  them  the  assurance  that  if  at  any 
time  we  are  able  to  be  of  benefit  to  them,  we  will  be  just  as  prompt 
in  responding  to  that  call  as  we  were  in  accepting  their  invitation 
for  toda}'. 

The  Railway  Club  of  Pittsburgh  is  a  working  institution,  and 
we  believe  we  have  done  some  good  in  the  mechanical  world,  at 
least,  and  if  our  entertainers  can  absorb  some  benefit  from  our 
work,  we  will  be  highly  ])lcased. 

Outings  of  this  nature  are  far-reaching  in  their  effect,  par- 
ticularly to  the  Club  membership.  They  bring  about  a  greater 
ac([uaintanceship  and  build  uj)  stronger  friendships,  and  we  are 
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much  iii(ki)ti'(l  to  those  who  tliroui^h  their  kind  hospitahty  assist 
so  materiallv  in  acconiphshini;-  tliis,  hy  Ijrin^in^-  tin-  mcmhers  and 
tlieir  famihes  and  friends  too-ethcr. 

You  undouhtedly  have  heen  imi)ressed  with  the  fact  that  tlic 
outing  of  today  is  nmch  (hfferent  in  many  respects  from  others 
whicli  we  have  enjoxed.  We  have  not  only  had  an  opportunity  to 
insj)ect  what  is  in  all  prolKibility  the  best  e(juii)i)ed  coal  mine  in 
the  United  States,  but  we  have  witnessed  the  rare  spectacle  of  an 
employer  wdio  is  endeavoring-  to  promote  the  happiness  and  wel- 
fare of  his  employes  by  providini^-  them  with  sanitary  and  com- 
modious homes,  e([uipi)ed  with  electric  lii^ht  and  runnin*:^  water. 
We  also  find  a  bath-house  with  a  capacity  of  1,600,  which  the  men 
may  use  as  they  leave  the  mine  on  their  return  from  work,  and 
instead  of  walking-  throuiih  the  streets  bearing-  a  closer  resem- 
blance to  the  coal  they  have  mined  than  to  human  beini^-s,  they 
have  an  opportunitv  to  change  their  clothing-  and  return  to  their 
homes  in  a  cleanly  condition.  % 

Every  building  in  ]\[arianna  is  owned  by  the  Pittsburgh- 
Bufifalo  Company,  and  we  find  amusement  places,  lecture  halls 
and  hotels  of  a  much  better  (jualit}'  than  many  older  and  larger 
towns  in  this  vicinity  can  boast  of.  As  compared  with  other  min- 
ing tow'ns,  we  find  the  wives  and  children  of  the  miners  cleaner 
and  healthier,  and  api)arently  n-iuch  happier,  and  as  I  understand 
it,  these  magnificent  conditions  are  the  result  of  the  moving  spirit 
wdiich  governs  the  Pittsburgh-Bufifalo  Company,  and  its  head,  Mr. 
John  H.  Jones. 

The  Scriptures  very  truly  says  :  "The  laborer  is  worthy  of 
his  hire."  but  compensation  is  not  always  made  up  of  dollars  and 
cents.  The  efi^ect  which  the  jwlicy  of  this  company  will  have 
upon  the  general  welfare  and  prosperity  of  the  employes  will 
prove  more  beneficial  than  the  actual  wage  wdiich  they  receive  for 
mining  coal.  There  is  also  a  duty  which  devolves  upon  the  em- 
ploye. It  is  not  within  the  scope  of  every  man  or  woman  to  be 
a  leader  or  an  educator,  but  those  who  are  so  gifted  among  the 
employes  and  their  families,  should  create  and  disseniinate  a  sen- 
timent of  appreciation,  gratitude  and  loyalty  toward  their  em- 
ployer. This  community  of  interests  that  is  being  built  up  bv 
Mr.  John  H.  Jones  will  soon  develop  into  the  most  deadlv  enemv 
to  the  district  organizer,  walking  delegate,  the  anarchist  and  the- 
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other  sharks  whose  only  ol^ject  in  life  is  to  create  trouble  in  order 
that  they  may  prey  upon  the  hard-earned  savings  of  their  fellow- 
men  to  get  them  out  of  the  trouble  which  would  never  have  ex- 
isterl  had  not  they  themselves  created  it. 

You  may  have  noticed  that  while  Mr.  Jones  has  given  the 
members  of  the  Railway  Club  of  Pittsburgh  and  their  friends 
every  attention,  that  he  has  also  spent  much  of  his  time  in  seeing 
that  his  employes  enjoy  themselves  this  afternoon.  It  is  also  no- 
ticeable and  gratifying  to  see  the  interest  which  those  whom  Mr. 
Jones  has  selected  to  assist  in  today's  entertainment  have  taken  to 
make  this  afifair  as  pleasant  as  possible.  In  fact,  we  might  al- 
most imagine  that  it  is  the  employes  wdio  are  entertaining  us  in- 
stead of  the  Pittsburgh- liuttalo  Coal  Co. 

I  firmly  believe  that  the  example  set  by  Mr.  Jones  will  result 
in  the  creation  of  a  new  order  of  things,  and  that  its  effect  will 
be  to  illustrate  how  clnst-ly  the  interests  of  the  employer  and  the 
employe  are  allied,  and  that  when  one  suft'ers  both  must  suft'er. 
If  the  leading  spirits  among  the  miners  at  Marianna  place  the 
proper  estimate  upon  the  great  work  that  ]\Ir.  Jones  is  doing, 
strikes,  lock-outs.  poorl\  clad  and  fed  women  and  children,  dissi- 
]:)ated  men.  and  all  the  evils  which  accompany  dissension  between 
labor  and  capital  will  be  strangers  to  Marianna,  and  I  honestly 
think  that  the  name  of  John  H.  Jones  will  go  down  in  history  as 
one  man  who  has  accomplished  much  toward  bringing  the  em- 
plover  and  the  employe  together  on  the  same  ])latform.  built  on 
the  princi]^les  of  honestv  and  integrity,  which  always  results  in 
the  greatest  good  to  the  greatest  number.  For  all  the  good  things 
we  have  enjoyed  today  and  for  the  object  lesson  we  have  been 
taught,  I  move  vou  that  we  extend  to  the  Pittsburgh-Buffalo 
Company  our  sincere  thanks. 

PRESIDENT  REDDIXG:  I  will  ask  ^Ir.  Alitchell.  of  the 
Pennsylvania  Railroad,  to  further  extend  our  compliments. 

MR.  A.  G.  MITCHELL:  Having  known  the  members  of 
this  firm  for  over  twenty  years  and  in  that  time  having  seen  them 
rise  from  c<!mi)aratively  small  beginnings  to  their  present  place 
among  the  leaders  in  the  business  world,  through  that  indoniitable 
will  and  sturdy  honesty  of  purpose  which  they  all  possess,  and 
also  having  seen  that  with  all  their  successes  they  remain  the 
same  true  sjentlemen,  thouuhtful  antl  considerate  of  others,  as  has 
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been  exempliticd,  not  only  in  what  lias  been  seen  to(la\-  in  our  in- 
spection of  this  great  plant,  l)ut  in  their  desire  to  give  to  the  mem- 
bers of  our  Club,  their  families  and  friends  an  opportunity  to  see 
a  coal  works  and  village,  modern  in  all  its  appointments,  where 
the  safety,  convenience  and  comfort  of  the  em])lo_\es  were  of 
first  consideration,  all  of  which  requiring  careful  and  intelligent 
study,  besides  giving  to  us  an  excei)tionallv  pleasant  outing,  it. 
therefore,  gives  me  great  i)leasure  to  second  the  resolution  of- 
fered. 

TRESIDEXT  REDDING:  It  having  been  moved  and  sec- 
onded that  we  give  a  vote  of  thanks  to  Air.  John  II.  Jones  and 
the  rittsl)urgh-l')uft"alo  Company,  I  suggest  that  we  express  our 
sentiment  by  a  rising  vote. 

The  vote  is  unanimous. 

AIR.  j(  )HX  1 1.  jOXES  :  Air.  Chairman.  Ladies  and  Gentle- 
men— I  certainly  feel  very  grateful  to  you  all  for  having  accepted 
our  invitation  to  visit  our  plant  and  inspect  the  efforts  we  are 
making  to  benefit  the  people  who  work  for  us.  \\'e  are  trying 
to  get  closer  to  the  men  in  our  employ,  trying  to  make  them  our 
friends. 

I  am  not  going  to  burden  you  with  any  long  speech,  because 
you  came  here  to  have  a  good  time.  Pnit  I  want  you  one  and  all 
to  know  that  I  appreciate  your  coming  here  and  that  I  feel  fully 
re]jaid  for  all  the  efforts  we  have  made  to  entertain  \-ou,  by  the 
kind  and  pleasant  way  in  which  you  have  accepted  it.  I  thank 
you. 

PRESIDEXT  REDDIXG:  Ladies  and  Gentlemen— This 
is  our  regular  session.  The  business  that  will  be  transacted  will 
take  but  a  few  minutes  and  we  are  going  to  request  that  \im  re- 
niain  in  your  seats  while  the  necessar\'  business  is  being  trans- 
acted. 

We  will  pass  by  the  regular  order  of  business.  I  \v\]\  ap- 
point as  a  Xominating  Committee  Alessrs.  E.  M.  Grove,  J.  B. 
Swann.  A.  \V.  Crouch  and  Julius  Krause. 

I  will  ask  this  Committee  to  immediatelv  get  tt)gether  and 
present  a  list  of  names  of  candidates  for  the  various  offices  to 
be  filled  at  our  next  election. 
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Meanwhile  I  will  ask  the  Secretary  to  read  the  list  of  appli- 
cations for  nieml)ership. 

SECRETARY  ALLEMAN  :     I  have  the  following-  applica- 
tions for  membership : 

Ashley,  F.  B..  I'urchasing  Dept..  IVMinsylvania  Lines  West  of 
Pittsburgh,  Union  Station,  Pittsburgh,  Pa.  Proposed 
by  C.  C.  Clark.  . 

Booth,  Henry,  Road  Foreman  of  Engines,  D.  &  H.  Co.,  5  Canaan 
Street,  Carbondale,  Pa.  Pro])ose(l  by  J.  H.  Rosen- 
stc^ck. 

Brandt,  E.  K.,  Assistant  Train  Master,  Pennsylvania  R.  R., 
Union  Station,  Pittsburgh,  J*a.  Proposed  bv  J.  S. 
Fleck. 

Calvert,  H.  W.,  Round  House  Foreman,  P.  &  L.  E.  R.  R..  516 
Marwood  Street.  McKees  Rocks,  I'a.  i'roposed  by  C. 
W.  Alleman. 

Cook,  Joseph  A.,  Assistant  Train  Master,  Pennsylvania  R.  R., 
2843  Broadway  Avenue,  Dormont  Borough,  Pa.  Pro- 
posed by  H.  G.  Scheck. 

Downes,  D.  F.,  Assistant  Train  Master,  Pennsylvania  R.  R., 
Pittsburgh  Division,  5648  Rural  Avenue,  Pittsburgh,  Pa. 
Proposed  by  J.  S.  Fleck. 

Feddersen.  IL  C,  Assistant  Train  Master,  I'ennsylvania  R.  R.. 
Union  Station,  Pittsburgh,  P^a.  Proposed  by  J.  S. 
Fleck. 

I  luff,  C.  A.,  Gang  Foreman,  Twenty-eighth  Street  Shops,  P.  R. 
R.  Co.,  5010  Penn  Avenue,  Pittsburgh,  Pa.  Proposed 
by  William  Elmer. 

Jones,  E.  A..  Gang  Foreman,  Twenty-eighth  Street  Shops,  P.  R. 
R.  Co.,  771 1  Kelly  Street,  Pittsburgh,  Pa.  Proposed  by 
William  Elmer. 

Kejjtncr,  J.  ]>.,  Coal  Inspector,  V.  &  T^.  E.  R.  R.,  1527  Norway 
Avenue,  Beechview,  Pittsburgh,  Pa.  Proposed  by  C. 
W.  Alleman. 

Lockhart.   J.   C,   Representing   H.   W.  Johns-Manville   Co.,  951 
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Liberty   Avenue,    i'ittsburgh,    i'a.      I'roposed  by   C.   W. 
AUeman. 

Morse,  R.  C,  Jr.,  Assistant  Yard  Master,  Pennsylvania  R.  R.,  34 
East  Pittsburgh  Street,  Greensburg,  Pa.  Proposed  by 
J.  S.  Fleck. 

McGraw.  Win.  P..  Superintendent  of  Cars,  Jamison  Coal  &  Coke 
Co..  Oliver  Building,  Pittsburgh,  Pa.  Proposed  by  J. 
D.  Conway. 

Xicol.  (ieo.  A..  Representing  H.  W.  Johns-Manville  Co.,  100  Wil- 
liam Street,  Xew  York  City,  X.  Y.  Proj^osed  by  C.  W. 
AUeman. 

Pape,  Chas.  F.,  Manager,  Manufacturing  Dept.,  Hutchins'  Car 
Roofing  Co.,  Hyde  Park,  Pa.  Proposed  by  J.  J.  Xo- 
land. 

Pyle,  Philii)  S.,  Train  Dispatcher,  P.  R.  R.,  5539  Ellsworth  Ave- 
nue, I'ittsburgh,  Pa.    Proposed  by  J.  S.  Fleck. 

RalTerty,  CD.,  Assistant  Superintendent,  Slick  Car  Wheel  Plant, 
Homestead  Steel  Works,  r\Iunhall.  Pa.  Proposed  by 
Charles  ( )rchard. 

Stewart,  S.  R.  P.,  Train  Dispatcher,  P.  R.  R..  613  Hampton  Ave- 
nue, Wilkinsburg.  Pa.     Proposed  by  J.  S.  Fleck. 

Sullivan,  M.  W.,  Road  Foreman  of  Engines.  Delaware  &  Hud- 
son Co.,  _L2  Washington  Street,  Carbondale,  Pa.  Pro- 
posed by  J.  PI.  Rosenstock. 

Sullivan.  W.  H.,  Assistant  Foreman,  Twenty-eighth  Street  Shops, 
P.  R.  R.  Co.,  7315  Idlewild  Street.,  Pittsburgh,  Pa. 
Proposed  by  William  Elmer. 

Snyder,  Joseph,  General  Foreman,  P.  &  L.  E.  R.  R.,  Box  52. 
Dickerson  Run,  Pa.     Proposed  by  C.  W.  AUeman. 

Trumliuil.  A.  G.,  Mechanical  Superintendent,  Erie  R.  R.  Co., 
Cleveland,  O.    Proposed  by  A.  Stucki. 

Wiseman,  E.  B.,  Division  Engineer.  Pennsylvania  R.  R.  Co..  3000 
Sarah  Street,  South  Side,  Pittsburgh,  Pa.  Proposed  by 
H.  G.  Scheck. 

Wood.  Arthur  J.,  Associate  Professor,  Railwav  Mechanical  Engi- 
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necring.  Pennsylvania  State  College,  State  College,  Pa. 
Proposed  by  C.  W.  Alleman. 

PRESIDENT  REDDING:  These  names  will  be  submitted 
to  the  Executive  Committee  in  regular  order,  and  upon  their  ap- 
proval the  applicants  will  become  members. 

The  Nominating  Committee  is  now  read_\-  to  make  their  re- 
port. 

MR.  E.  M.  GR()\'E:  ^Ir.  President,  your  Nominating  Com- 
mittee beg  to  offer  the  following  names  as  the  nominees  for  the 
\'arious  offices  of  this  Club  for  the  ensuing  year : 

President — F.  R.  ]\IcFeatters. 

First  \'ice-President — William  Elmer. 

Second  \'ice-Presi(lent — A.  G.  Mitchell. 

Treasurer — J.  D.  ^Icllwain. 

Secretary — C.  W.  Alleman. 

Executive  Committee  (three  to  elect) — L.  II.  Turner,  F.  H. 
Stark,  D.  J.  Redding. 

Finance  Committee  (three  to  elect) — D.  C.  Noble,  Stephen 
C.  ^lason,  C.  E.  I'ostlethwaite. 

Membership  Committee  (five  to  elect) — D.  M.  Howe,  C.  A. 
Lindstrom,  A.  L.  Humphrey,  M.  A.  Malloy,  G.  P.  Sweeley. 

PRESIDENT  REDDING:    What  is  your  pleasure? 

ON  IMOTION,  Nominations  are  closed. 

There  being  no  further  business, 

ON  MOTION,  the  business  meeting  was  adjourned. 


SOCIETY  OF  RAILWAY  CLUB  SECRETARIES. 

Abstract  of  Minutes  of  .-Innual  Mcctini;;  and  Dinner  at  .-Itlantic 
City,  June  i8,   1910. 

The  Societ\-  of  Railway  Club  Secretaries  met  in  annual  ses- 
sion on  Saturday,  June  18.  1910,  at  the  Marlborough-l'lenheim 
Hotel,  Atlantic  City,  N.  J.,  Mr.  P>.  W.  Frauenthal,  Chairman,  pre- 
siding. 

At  roll  call,  the  responses  were  as  follows  : 
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New  York  Railroad  Club — Dauiel  M.  lirady,  Harry  D. 
Vought,  Secretary. 

Central  Railway  Club — E.  M.  Tewkesbury.  Second  \'icc- 
President ;  Harry  D.  \'ou.u:bt,  Secretary-Treasurer. 

New  Eni^land  Railroad  Club — George  H.  Frazier,  Secretary. 
St.  Louis  Railway  Club — 15.  \V.  Frauentbal,  Secretary. 

Canadian  Railway  Club — James  Powell.  Secretary;  P.  R. 
Diamond. 

Railway  Club  of  Pittsburgh — C.  W.  Alleman,  Secretary. 

Southern  iS:  South-western  Railwa}'  Club — F.  F.  Gaines.  Pres- 
ident ;  A.  J.  Merrill,  Secretary. 

The  Secretary-Treasurer  presented  the  following  report, 
which,  on  motion  of  Mr.  Frazier.  was  accej^ted  : 

In  presenting  his  annual  report  \our  Secretary-Treasurer 
has  no  special  message  to  convey  at  this  time  that  has  not  hereto- 
fore been  made  history  through  correspondence  addressed  to  the 
members.  Events  of  particular  interest  as  affecting  the  vital 
welfare  of  the  organization  have  in  this  way  been  brought  to 
your  knowledge  and  understanding,  except  such  as  are  likely  to 
develop  in  a  specific  way  at  this  session.  Therefore,  your  time 
need  not  be  needlessly  engaged  with  retrospective  considerations 
beyond  a  mere  reference  to  seme  that  need  to  be  brought  into 
the  record  for  some  future  occasion  when  there  may  be  a  desire 
to  refer  to  them  in  order  to  settle  a  dispute  or  to  correct  errors 
with  indisputable  facts. 

In  the  compilation  and  publication  of  the  annual  index  of 
subjects  which  so  many  members  of  the  railway  clubs  have  found 
of  usefulness  and  corres])onding  value  for  reference  purposes, 
the  effort  has  been  to  do  so  in  time  for  its  distribution  either  im- 
mediately before  or  soon  after  the  beginning  of  the  season  of 
club  work.  P'nfortunatel\"  remissness  which  amounted  to  repre- 
hensive  neglect  upon  the  part  of  the  secretary  of  the  Iowa  Rail- 
way Club,  and  failure  also  of  other  officers  of  the  organization 
to  give  the  slightest  heed  to  letters  addressed  to  them  or  to  tele- 
grams, delayed  the  completion  of  the  work  and  explains  why  the 
delivery  of  the  booklet  was  so  late.  It  became  necessary  to  pro- 
ceed without   waiting  longer   for  this  club,  and  so   far  not  one 
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word  of  any  kind  has  ever  been  received  from  its  official  repre- 
sentatives. 

Unavoidable  circumstances  made  it  impossible  to  prepare  as 
soon  as  expected  a  tentative  plan  of  organization  for  the  pro- 
posed American  Association  of  Railway  Secretaries ;  and.  fur- 
thermore, it  did  not  seem  advisable  to  undertake  to  hold  a  semi- 
annual meeting  of  the  Society  for  the  sole  purpose  of  pursuing 
this  one  subject  further.  The  secretaries  whom  we  are  desirous 
of  having  join  with  us  in  this  undertaking  were  all  invited  to  at- 
tend this  meeting  in  the  hope  that  the  i)robleni  could  be  completely 
worked  out  without  further  delay.  While  it  is  gratifying  to  re- 
port that  a  number  of  them  have  received  the  proposition  with 
favor  and  expressed  their  interest  as  well  as  a  desire  to  be  kept 
informed  as  to  what  progress  is  made,  it  is  to  be  regretted  that 
the  majority  are  just  at  this  time  attending  the  annual  meetings 
of  the  associations  they  represent.  So  it  will  probably  be  advis- 
able to  arrange  for  another  meeting  of  this  Society,  preferably  in 
New  York,  at  a  time  most  convenient  to  all,  and  the  matter  can 
then  be  carried  to  a  finish. 

What  was  originally  presented  as  a  suggestion  and  experi- 
ment it  is  now  the  confident  belief  of  its  author  can  be  success- 
fully carried  out  and  that  a  beginning  can  be  made  this  year  along 
practical  lines  which  will  ultimately  bring  about  the  object  first  in 
view.  Tt  is  true  that  many  men  make  many  minds,  but  it  is 
equally  true  that  even  a  mere  exchange  of  experience  and  opinion 
in  conference  by  the  40  or  ^o  men  who  are  engagod  in  secretarial 
work  for  railroad  organizaticjus,  should  i)rove  helpful,  illuminat- 
ing and.  therefore,  of  practical  value  and  benefit.  Whether  this 
declaration  shall  prove  a  truism  it  must  be  left  to  time  and 
thoughtful  efifort  to  determine,  and  as  it  is  results  that  count,  it 
rests  with  those  most  concerned  to  effect  the  end  that  is  sought. 

In  the  course  of  the  business  to  Ijc  taken  up  at  this  meeting 
there  is  me  matter  to  engage  your  attention  which,  it  would 
seem,  has  been  for  some  time  foreshadowed.  Doubtless  it  might 
have  been  averted  if  fairness  and  high-minded  spirit  instead  of 
seemingly  unjustified  prejudice  had  not  swayed  a  single  mind  and 
imwisely  inspired  a  recommendation  that  will  some  day  be  found 
to  have  been  a  serious  mistake.  To  sav  that  this  Society  has 
been  of  no  value,  or  its  work  has  been  without  result,  and  that  it 
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lias  no  excuse  for  living-,  is  an  unfortunate  disregard  of  a  record 
of  facts  which  has  never  been  successfully  impugned,  and,  there- 
fore, manifestly  unfair.     As  time  makes  all  things  even  so  will  it 
eventually  prove  the  injustice  that  has  been  done. 
Respectfully  submitted, 
(Signed)  Marry  D.  \'ought, 

Secretary-Treasurer. 

In  the  discussion  that  followed  the  Secretary  made  known 
that  notice  of  the  withdrawal  of  the  Western  Railroad  Club  had 
been  received  from  the  Secretary,  Mr.  Joseph  W.  Taylor,  which 
is  as  follows : 

Chicago,  June  9th,  1910. 
Mr.  Harry  D.   I  'oiii:;hl ,  Seerefary-Treasiirer,  Society  of  Raiha'ay 

Club  Secretaries.  Xezc  York  City: 

Dear  Sir — 1  have  yours  of  June  7th  regarding  annual  meet- 
ing of  the  Society  of  Railway  Club  Secretaries.  At  a  recent 
meeting  of  the  Board  of  Directors  the  question  of  continuing 
mep.ibership  in  the  Society  was  considered  and  I  was  instructed 
to  tak-'  the  necessary  steps  toward  withdrawing.  Will  you,  there- 
fore, consider  this  as  the  resignation  of  the  Western  Railroad  Club 
from  membership  in  the  Society? 

i'lease  acknowledge  receipt. 
Yours  truly, 

(  Signed  )  Jo.?.  W.  Taylor, 

Secretary. 

It  was  agreed,  on  motion  of  oMr.  Powell,  to  notify  the  West- 
ern Railroad  Club  that  the  accejDtance  of  its  withdrawal  was  de- 
ferred and  that  the  subject  would  probably  be  taken  up  for  some 
future  discussion  \\ith  the  Directors  of  the  Club  at  some  future 
time. 

It  was  further  agreed  that  a  committee  consisting"  of  Chair- 
man Frauenthal,  George  11.  Frazier  and  one  other,  to  be  subse- 
((uently  named  by  the  Chairman,  to  take  charge  of  this  subject. 

The  Special  Committee  appointed  at  the  annual  meeting  of 
1909,  consisting  of  H.  D.  \'ought.  C.  W.  Alleman  and  G.  H. 
Frazier,  to  report  upon  the  recommendation  of  the  Secretary  for 
the  enlargement  of  the  scope  of  the  Association,  presented  a  ten- 
tative plan. 
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The  report  was  accepted  and  the  Committee  continued,  with 
the  understanding  that  another  meeting  would  be  arranged,  the 
date  to  be  subject  to  the  convenience  of  the  majority  of  those  in- 
vited to  attend  and  participate  in  the  completion  of  the  organiza- 
tion of  the  larger  Association  proposed. 

It  was  ordered  that  the  report  presented  by  the  Committee 
be  printed  and  sent  out  to  all  known  secretaries  of  railroad  organi- 
zations in  line  with  the  recommendations  of  the  Committee. 

On  motion  of  Air.  Powell  the  officers  of  1909  were  re-elected 
as  follows :  Chairman,  I>.  W.  Frauenthal ;  Vice-Chairman,  George 
H.  Frazier ;  Secretary-Treasurer.  Plarry  D.  \'ought. 

There  being  no  further  business,  the  S<^ciety  adjourned,  sub- 
ject to  the  call  of  the  Chair. 


THE  ANNUAL  DINNER. 

The  annual  dinner  of  the  Society  was  held  in  the  evening  at 
the  Windsor  and  had  a  large  attendance.  Among  those  partici- 
pating, in  addition  to  the  secretaries,  were : 

Daniel  AI.  Brady.  Eugene  Chamberlain,  II.  S.  Hayward, 
Jr.,  C.  L.  Ferguson,  \\'.  F.  Jones,  George  A.  Culver  and  M.  E. 
Davis,  of  Xew  York  ;  George  E.  Howard  and  Charles  L.  Lum, 
of  St.  Louis ;  C.  E.  Postlethwaite  and  John  H.  Smythe,  of  Pitts- 
burgh ;  AI.  T.  Spicer.  Richmond,  A'a. ;  C.  J.  Alellin,  Schenectady  ; 
W.  II.  Plackmar,  Atlanta,  Ga. ;  C.  L.  Ilumton  and  H.  C.  Hunter, 
of  Parkersburg,  Pa. 

Covers  were  laid  for  forty  guests  and  the  occasion  was  an 
enjoyable  one.  Formal  speeches  were  prohibited  and  song  and 
story  ruled  the  hour. 

Air.  Prady,  however,  in  addition  to  a  brief  \\x'lcome  from  Mr. 
Frauenthal,  was  afforded  an  opportunity  to  offer  a  cordial,  mes- 
sage he  had  been  asked  to  present  to  the  Secretaries  in  behalf  of 
Air.  W.  G.  Besler,  president  of  the  Xew  York  Railroad  Club,  Air. 
Pesler  having  gone  abroad  to  attend  the  Railway  Congress. 

In  this  connection  Air.  Brady  took  occasion  to  quote  some 
extracts  from  a  paper  by  the  late  AI.  N.  Forney  before  the  New 
York  Railroad  Club,  which  established  a  record  for  railroad  clubs 
as  having  their  beginning  cotemporaenously  with  the  AI.  C.  B. 
and  AI.  AI.  Associations. 


Society   of  Railway  Club  Secretaries  363 

Mr.  Chamberlain,  it  was  discovered,  had  an  idea  along  the 
same  lines  and  in  a  few  brief  remarks  confirmed  Mr.  Brady's 
statements,  saying  that  it  was  the  Xew  York  Railroad  Club  and 
its  early  work,  supplemented  by  that  of  the  Central  Railway  Club, 
of  which  Mr.  Chamberlain  was  President  for  four  consecutive 
years,  that  led  to  the  organization  of  the  two  associations.  The 
pioneers  in  this,  as  early  as  1872,  were  Mr.  Forney  and  the  late 
Leandcr  Carey,  who  understood  the  value  of  organized  under- 
takings, were  ap])reciative  of  the  possibilities  to  be  obtained  and 
demonstrated  by  results  that  in  co-operation  and  the  interchange 
of  thought  many  large  benefits  were  to  be  gained. 
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Ms  ii  km  [a5tin55  ol  [mj  Oesaiption. 

[limine  km  d  ii\  JoofOdl  Bedfioji  a  Speciaitf. 

Sole  Manufacturers  of  CORINTHIAN  BRONZE  for  Driving  and  Rod  Brasses. 
High  Grade  Babbitt  Metals.       Dally  Capacity  50,000  Lbs. 

Office  and  Works.  Thirty-first    Street    and     Penn     Avenue. 

THE  JANNEY  "X"  COUPLER 

The  latest  development  of  the 

M.  C.  B.  Coupler 

Has 

"Lock- 

to- 

thc- 

Lock", 

"Lock  Set"  and  "Knuckle-Opener 
JANNEY    SIMPLICITY. 

MANUFACTURED  ONLY  BY 

THE  McCONWAY  &  TORLEY  COMPANY 

PITTSBURGH,  PA. 


Most  extensive  service 
has  demonstrated 
the  efficiency  and 
safety  of  the 

PiNTSCH    SySTEM 

under  all   condi- 
tions of  service 


^^ 


^r 


pwm^ 


iMm^' 


Latest  Mantle  Lamp  Type  N?3500 

'Hourly  Consumption  2.12&ibieFt' 
"Gandle  Power  99.5" 
J.G.Denton   Professor 
Engineering  Practice, 
Stevens  Institute,  Hoboken.N. J. 
COST  UPER  HOUR. 


•2  RECTOR  ST. 


^"•^^^J^CAi?  Seating  AH^Uomm^^^^ 


NEWYORK.N.Y. 


This  Space  Tor  Sale 


THE  FOREST  CITY  PAINT  &  VARNISH  CO. 

CLEVELAND.    OHIO 

Specialists    in 

Railroad  Paints  and  Varnishes 


RAILWAY    STEEL-SPRING    COMPANY, 

Springs, 

Latrobe  Tires, 

Steel  Ti  red  Wheels. 

GENERAL  OFFICE.  71  BROADWAY,  NEW  YORK. 

BRA^CH  OFFICES:— CHICAGO.  ST.    LOUIS.    ST.    PAUL,    WASHINGTON,  D.  C. 


Damascus  Drake  Deam  Co.. 

...Manufacturers  of... 

"Damascus  and  Waycott"  Beams. 

General  Offices,  Eastern  Factory,  Western  Factory, 

CLEVELAND,  OHIO.       SHARON,  PA.        EAST  ST.  LOUIS,  ILL. 


Peerless  Rubber  manufacturing  Co. 


Manufacturers  Fjne  MBChanJcal  Rubber  Cuods  for  Railroad  Equipment  '%^;7„"k.^'' 


Rust  Proof  Steel  Hose  Clamp*/* 


For  Air  Brake,  Steam  Heating  and  Tank  Hose 

J.  R.  CLANCY,  MFR..  Syracuse,  N.  Y. 

MAIN  BELTING  Co.,  Sales  Agt. 

33  Terminal  Way,    Pittsburgh,  Pa. 

8@"  Send  for  Blue  Prints  and  Samples.  Bell  Thone  C83  Hemlock 


This  Space  Por  Sale 


STANDARD  STEEL  CAR  COMPANY 


(General  Offices:  Frick  BIda.,  PITTSBURG,  PA.  (  BUTLER,  PA. 

OFFICES  \  NEW  YORK:     170  Broadway  WORKS  \  NEW  CASTLE, PA. 

[cniCAOO:     Fisher  Building  (  HAMMOND,  IND. 

STEEL   AND    COMPOSITE 

FREIGHT  CARS 

For  all  Classes  of  Service,  from  our  Standard  Designs, 
or  according  to  Specifications  of  Purchasers. 

Steel  Car  Underframes 

TRUCKS.  BOLSTERS.  BRAKE  BEAMS.  ETC. 


Capacity  50,000  Cars  per  Annum     KtIs 


THE 
BUTLER 


Piper  Patents 

250,000 


POUNDS 

CAPACITY 

Has  all  the 
Points  of  a 
Perfect  Gear 


DRAWBAR  AHACHMENTS 


RELIABLE 

TANDEM 
SPRING    GEARS. 

6 1x8,  or  8x8  Springs 

PerfectSpring  Protection. 

No  Strain  on  Yoke  Rivets 

Except  in  Pulling. 


THE  BUTLER  DRAWBAR  ATTACHMENT  COMPANY 


Send    fo;^    Catalog. 


CLEVELAND.    OHIO 


STANDARD  STEEL   PLATFORMS 

ARE  IN  USE  BY  259  COMPANIES 

SESSIONS— STANDARD  FRICTION   DRAFT  GEARS 

ARE  IN  USE  BY  I49  COMPANIES 
-BOTH  MADE  BY- 

THE  STANDARD  COUPLER  CO. 

CHICAGO:   People's  Gas  Building  NEW  YORK:  2  Rector  St. 


This  Space  Tor  Sale 


Union  Steel  Casting  Company, 

PITTSBURG,  PA. 

Steel  Cast  Locomotive  Frames,  Driving 

Wheel  Centers,  and  Miscellaneous 

Locomotive  Castings. 

Vanadium  Steel  Castings  a  Specialty 


WARD  EQUIPMLNT  CO. 

Heating  Apparatus  for  Railway 
Cars  and  Locomotives 

139  Cedar  Street,    New  York 
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SIPE^S  JAPAN  OIL 

IS  SUPERIOR  TO  UNSEED  OIL  AND  DRYERS 

FOR    ALL    KINDS    OF    PAINTING 

IN  DAILY  USE  BY  ALL  THE  LEADING  RAILROADS  IN   THE  UNITED  STATES 
MANUFACTURED     ONLY    BY 


CHICAGO,  ILL  JAMES  B.  SIPE  8l  CO,  Allegheny,  pa. 


This  Space  For  Sale 


i  Pittsburgh  Testing  Laboratory, 

I  Pittsburgh,  Pa. 

4;  INSPECTION  of  Bridges,  Buildings,  Locomotives, Cars,  Boilers, 

-♦-  Pumps,  Rails,  Cast  Iron  and  Steel  Riveted  Pipe,  Etc., 

^  at  the  AAills,  Foundries,  and  Structural  Shops. 

X  CHEMICAL  ANALYSES  of  Ores,  Water,  Coal,  Coke,  Steel, 

;♦;  Cement,  Foods,  Investigations. 

♦;  CEMENT  TESTING  Complete  Facilities  at    Pittsburgh,   Pa., 

-f  Easton,  Pa.,  Cincinnati,  O.,  Birmingham,  Ala. 

t  MINING  ENGINEERING  Examinations  and  Reports. 

4-  Chemical  and  Physical  Laboratories  at  Pittsburgh,  Pa. 

^  Power  Plant   Testing.  ^ 

-♦■  Reports  and  Consultation.  ^ 

-f  ^l:^V  YOIIK,    l  Liberty  St        ■    '     PHILAUELrillA,  Crozer  Building. 

^  lilCHMOND.  VA..  ilutual  Duildiiig.  CLEVELAND.  O.,  Chamber  of  Com. 

X  '  TN(;iNNA'l'I.  O  .  Bbll  Block.  ST.  LOUIS,  Mo.,  Chemical  Building, 

■f  i'.UFFALO.  N.  v.,  Chapin  Building.    SAX  FEANCLSCO.  Howard  Street. 

♦;  JIILWAUKEE,  373  Prospect  Ave-       EASTON,  Pa..'  First  National  Bank. 

X  CHICAGO.  Moiiadnock  Block.  NEW  OIILEANS,  Wells  Fargo  Bldg. 

-f  BIBMINGHAM,  Ala..  Woodward  Building, 


•f 


Tests  of  Spellerized  Steel  Boiler  Tubes  ^''^ 


C  The  SPELLERIZED  STEEL  BOILER  TUI'.E  is  subjected  to  many 
rigid  tests  before  sHipment.  In  previous  announcements  we  have  described 
the  Crop  End  Test,  the  Inspection  Test  (interior  and  exterior)  and  the 
Hydraulic   Test. 

The  Flange  Test 

<I  Samples  from  five  (5)  out  of  every  one  hvmdred  (100)  tubes  are  taken, 
these   samples   being   approximately   one    inch    (1")    long.     (See   illustration.) 

C  With  a  tapered  pin  these  are  expanded,  and  then  with  the  aid  of  a  steam 
hammer  are  flattened,  and  where  the  diameter  was  originally  about  2"  O.  D. 
the  tube  is  flanged  out   to  a  diameter  of  approximately  3"    O.    D. 

C  This  test  is  frequently  extended,  and  not  only  one  side,  but  both  sides 
of  the  tube  are  flanged  out,  and  then  flattened  back  against  themselves, 
thus  c'early  showing  the  exellent  character  of  the  material.  If  the  material 
were  not  of  the  very  best  it  would  show  fractures  under  this  punishment. 
(This    flanging   is   done   while   the   tube    is    cold.) 

d  In  case  of  failure  the  entire  lot  is  under  suspicion,  and  each  tube  must 
pass  an  individual  flange  test,  and  those  that  fail  are  consigned  to  the 
scrap  pile. 

NATIONAL  TUBE  COMPANY 


General  Sales  Offices:  Frick  Bldg.,  PITTSBURGH,  PA. 

DISTRICT  SALES   OFFICES: 


ATLANTA 
CHICAGO 
DENVER 


NEW  ORLEANS 
NEW  YORK 
PHILADELPHIA 


PITTSBURGH 
PORTLAND 
SALT  LAKE  CITY 


SAN  FRANCISCO 
ST.  LOUIS 
SEATTLE 


Export   Representatives:    United   States   Steel   Products   Co.,    New   York   City. 
*This  is  the  third  of  a  series  of  announcements   in  reference  to  the  quali- 
ties of,  and  the  tests  given  to 

SPELLERIZED  STEEL  BOILER  TUBES. 
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Gould  Coupler  Co, 


OFFICES 

341-347  Fifth  Ave.,  New  York 

The  Rookery, 

Chicago 
Depew,  N.  Y. 


WORKS 
Axle  Forge,  Depew,  N.  Y. 
Malleable  Iron, 

Depew,  N.  Y. 
Cast  Steel,  Depew,  N.  Y. 


The  Hartman  Ball-bearing   Center  Plate  and  Side  Bearings. 


THIS   SPACE  FOR  SALE. 


e 


BALLS  OXOLIN 

VARNISH  REMOVER  ....s^,... 

THE  IDEAL  PAINT  OIL 


NORWAY 
TURPENTINE 


^ 


Ball  Chemical  Co. 


CHICAGO  Office, 

Van  Buren  Street. 


^ 


Fulton  Bldg..  PITTSBURGH.  PA 


JJ 


MANNING,  MAXWELL  &  MOORE, 

ROBT.  A.   BOLE,   MANAGER,   PITTSBURGH  BRANCH 

-^  F'A\RK.     BUILDIING  »^- 

LONG  DISTANCE  TELEPHONE  CALL.     GRANT  67," 


R&cilway  and  Mswchinists'  Tools  and  Supplies,  Electric 
Traveling  Cranes,  Compressors,  Pneumatic  Hoists,  Rivet- 
ers, and  complete  Machine  Shop  and  Foundry  Equipment 

NATIONAL  vA^^^^L  COMPANY 

MANUFACTURERS  OF 

STEEL  TIRED  AND  CHILLED  CAST  IRON 

CAR  WHEELS 

GENERAL  OFFICES.  WORKS: 

■«  ,-  ^  ^      ^  ROCHESTER,   N.  Y.         PITTS  BU  RGH ,    PA 

505    PREBLE    AVE.  SAYRE,    PA.  CLEVELAND,   O 

ALLEGHENY,     PA.  NEW  YORK  CITY,  N.   Y. 

Jtttcntion,  master  Car  Builders! 

The  M.  C.  B.  rules  of  interchange  .».  The  use  of  our  steel  back  shoe 
provide  for  the  use  of  the  steel  ^jy  will  mean  a  saving  in  brake  shoe 
back  brake  shoe  on  your  ^AK  maintenance,  brake  heads  and 
freight  equipment.  '^'         brake  beams. 

The  steel  back  brake  shoe  is  an  economy  on  all  railway  equipment. 
LET  US  PROVE  IT  TO  YOU. 

AMERICAN  BRAKE  SHOE  &  FOUNDRY  COMPANY, 

The  Steel  Back  Brake  New  York,  N.  Y.,  Mahwah,  N.  J., 

Shoe  Chicago,  III. 

\A/RITE     IROR     SMAIRLE     OF^  

Stabrite  Front  End  Paint 


yVlrtlDE     IB>' 


Chas.  R.  Long,  Jr.  Company 

INCORPORATED 
MANUFACTURERS   OF 

BRIDGE  PAINTS.  LOUISVILLE,    KY. 


w 


Nathan  Manufacturing  Co. 

85  -  93  Liberty  Street,  New  York. 
1612  Old  Colony  Building,  Chicago. 

Monitor,  Simplex  and  Nathan  Injectors 
for  Locomotives 


AND 


i  Sight-Feed  Lubricators. 

3  Ail  Specially  arranged  for  Higb-Pressure  Engines.  S 

\    STEAM  FIRE  EXTINGUISHERS  FOR  SWITCHING  AND  YARD  ENGINES.    \ 

I  Boiler  Washers,  Boiler  Testers,  Rod  and  Guide  i 

)  Oil  Cups,  Etc.  < 

)  SOLE  AGENCY     FOR  THE ^• 

)    Coale    Muffler    O    Safety    Valve    Co.,   Inc.    < 

PITTSBURGH  COAL  COMPANY 

Producers  of  Ail  Grades  of 

Steam  Coal 

Railroad  Fuel    a  Specialty 

General  Offices!    232  Fifth  Ave.  PITTSSURGH,  PA. 


LOCOMOTIVE  BLOW-OFF 


DOES  SATISFACTORY  WORK 
ON  MANY  ROADS. 

Can  be  worked  from  cab  or 
foot   board  while  running. 


HOMESTEAD 


A  catalog  or  call  by  Representative 
for  the  asking.     ^     0     ^     ^     gf 

HomesteaS  YalYC  Mft  Co., 

Works:  Homestead,     Pittsburgh,  Pa. 


CROSBY   STEAM    GAGE   &   VALVE   CO. 

Standard  Locomotive  Specialties 

Make  a  Perfect  Equipment. 

Crosby  Locomotive  Pop  Safety  Valves,  '  . 

Plain  or  Muffled. 

Crosby  Steam  Pressure  and  Duplex  Gages. 

Crosby  Counter  and  Pressure  Recorders. 

ORIGINAL  Single  Bell  Chime  Whistles. 

Johnstone  Blow-off  Valves. 

CROSBY  STEAM  ENGINE  INDICATOR. 

witii  Sargent's  Klei-trieal  Attaehnient  for  tak- 
iiitr  any  numt.ier  i  >f  diatcranis  siniiiltaneou-ily. 

MAIN  OFFICE  AND  WORKS.  BOSTON,  MASS. 
Stores  :      Boston,  New  York,  Ctiicago  and  London,  England. 

Send  for  Catalotrue  and  Prlee.s, 


This  Space  For  Sale 


FRANKLIN  AIR  COMP.RESSOR 

Class  C.  S.  C,  with  mech.inically 

operated  intake  valves 

AIR  TOOL  SPECIALTIES 

MANUFACTURED    BY 


FRANKLIN 

AIR  COMPRESSORS 

"LITTLE  GIANT,"  "BOYER"  AND 
KELLER  DRILLS,  DUNTLEY  ELEC- 
TRIC DRILLS,  AND  BOYER  AND 
KELLER  RIVETING  AND  CHIPPING 
HAMMERS. 

'S^-^M-^       LITTLE  GIANT 
~      W]     ~  DRILLS  ARE  MADE 
.n^     I  I  IN  13  SIZES 


CHICAGO      «■ 
PNEUMATIC 
TOOL  CO. 


No.  2  "Little 

Giant"  Drill  with 

Corliss  Valves 


CHICAGO 


NEW  YORK 


WRITE  FOR  SPECIAL  CIRCULAR  No.  56 
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GOLD  GrtR  HEATING  &  LIGHTING  GO. 


MANUFACTURERS   OF 

ELECTRIC,  STEAM 
AND    HOT   WATER 


HeatiiiE  Aparatiis  for  Railwaj  Cars 


Improved     System    of    Acetylene    Car    Lighting, 

giving  entire  satisfaction  on  a  large  number  of  cars. 

Send  for  circular  of  our  Combination  Pressure  and  Vapor  System  of 

Car   Heating,  which  system  automatically  maintains  about  the  same 

temperature  in  the  car  regardless  of  the  outside  w^eather  conditions. 

LARGEST   MANUFACTURERS   IN   THE  WORLD 

OF  CAR  HEATING  APPARATUS 

Whitehall  Building  17  Battery  Place  New  York 


H.  H.  Hewitt,  Pres.  C.  M.  Hewitt,  Vice  Pres. 

MAGNUS    METAL 

MEETS  ALL  HIGH-GRADE  REQUIREMENTS. 

IT  IS   THE    STANDARD    METAL 

FOR    LOCOMOTIVE    WEARING    PARTS, 

JOURNAL   pnp  /   FAST  PASSENGER  CAR  SERVICE, 
BEARINGS  •■""  I   HEAVY  FREIGHT  CAR  SERVICE. 

MAGNUS    METAL    COMPANY 

111    BROADWAY,    NEW  YORK. 


The  expense  and  annoyance  of  paintingf  will  not  recur 
every  year  or  two  if  you  use 

Dixon's  Silica-Graphite  Paint 

the  ^'Proven  Shield  for  Steel  Work/*      Durability  records 
in  all  climates;  write  for  a  few. 


JOSEPH  DIXON  CRUCIBLE  CO.,  JERSEY  CITY,  N.  J. 


The  National  Malleable  Castings  Co. 

Sharon,  Tower,  Climax  and  Latrobe  Couplers 

For  freight,  passenger  and  locomotive  service. 

Malleable   Iron   Castings   for  Railroad   Purposes. 

Cleveland,  Chicago,  Indianapolis,  Toledo,  Sharon.  Melrose    Park. 


',  ^¥05110^110056  '. 


The  Westinghouse  Improved 
Triple-Valve  Test  Rack 

Suitable  for  testing  all  plain  and  quick-action  triple 
valves,  after  cleaning  or  repairing,  whether  old 
style  or  new-standard  tN-pes,  and  is  so  arranged 
that  cocks  and  hose  may  also  be  tested  without  any 
additional  devices. 

The  Westinghouse  Air  Brake  Co. 

Wilmerding,  Pa. 

The  Westinghouse 

Single-Phase  Railway  System 

Leads  in  the  Electrification  of  Steam  Roads 

Westinghouse  Electrical  Apparatus 

Leads  in  the  Railway,  Power  and  Industrial  Field 
Westinghouse  Electric  &  Manf'g  Co.,  Pittsburg,  Pa. 

Westinghouse  Steam  Turbines 

Westinghouse  Gas  Engines 
Westinghouse  Steam   Engines 
The  Roney  Mechanical  Stoker 

The  Westinghouse  Machine  Co.,  Pittsburg,  Pa. 


ROT/\RY    SINOVU   F*LO\A/S 


Rotary  snow  plows  have  been  in  successful  operation  under  the 
most  trying  conditions  for  over  twenty-five  years. 
They  keep  the  road  open. 

Work  with   certainty  and   regularity. 
Do  not  spread  the  rails. 
Do  not  derail. 
Heavy  snowstorms  and  deep  drifts  increase  operating  expenses. 
No  snow  too  heavy  or  too  hard  for  the  Rotary. 
No  drift  too  deep. 

AMERICAN    LOCOMOTIVE   COMPANY 

30  CHURCH   STREET,   NEW   YORK. 


The  Franklin  Mfg.  Co 


C.  J.  S.   MILLER.   President, 
MANUFACTURERS  OF 


'Rsinforcefl  Gorrupteft  Asliestos  MMi  M  M\W 


No  Paint 
Fireproof 


No  Rust 
Everlasting 


Corrugated  Copper  Case  Hardened  Gaskets  and  Composition  Metallic 
Gaskets,   also  Chapman  Circular  Glass  Cutter,   (Patented). 

Asbestos  "Century"  Sheathing   and    Shingles. 

Wool  Packing  Waste  and  Cotton  Waste  for  Wiping. 
Asbestos  Railway  Supplies 

Train  Pipe  Coverings.         Papers,  Packings,  Etc. 
Perfection  Journal  Box  Packing  (Patented) 

85%  Magnesia  Boiler  Lagging* 

FRANKLIN.    PA. 


NILES  RAILWAY  TOOLS 

Electric 

Traveling 

CRANES 

and 

HOISTS 


STEAM 
HAMMERS 

Hydraulic 
Maciiinery 

Xo.  3  Double  Axle  Lathe  using  high-Power  Steel  Tools. 

NILES-BEMENT-POND  CO. 

Trinity    Building  Pittsburg  Office 

111    Broadway.    New  York  Frick   Building 

M.  M.  Cochran,  President.  John  H.  Wurtz,  Secretary  and  Treasurer 

W.  Harry  Brown,  Vice  President. 

WASHINGTON  COAL  &  COKE  CC. 

General  Off'ze  '.     Dawson,  Fayette  County,  Pa. 

5,000  Tons  Daily  Capacity.        Individual  Cars. 

YOUGHIOGHENY 
COAL. 

STEAM.        -        GAS.         -        COKING. 


WASHINGTON 
CONNELLSVILLE  COKE. 

FURNACE.    -    FOUNDRY.    -    CRUSHED. 

Shipments  via  B.  &,  O.  Railroad  and  P.  &.  L.  E. 
Railroad  and  Connections. 

Sales  Office:     PITTSBURG,     PA. 

N.  P.  HYNDMAN,  Sales  Agent.     H.R.  HYNDMAN,  Ass't  Sales'  Agt. 
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THE  BEST  STAYBOLT 

FOR  LOCOMOTIVE   FIREBOXES 


RAILROADS  ARE  NOW  USING 
THE  TATE  FLEXIBLE  STAYBOLT 

AT  THE   RATE  OF 
1,250,000   A  YEAR 


OUR  SERVICES  ARE  ALWAYS 
AT  YOUR  COMMAND 

FLANNERY  BOLT  COMPANY 

FRICK  BUILDING 

PITTSBURGH,   PENN. 

B.  E.  D.  STAFFORD,   =   GENERAL  MANAGER 


J.  ROGERS  FLANNERY  &  CO. 

SELLING   Agents 

FRICK   BUILDING 
PITTSBURGH,     PENN. 


THE  ASHTON  VALVE  CO. 

...  MAKERS  OF  THE  ... 

Hicjhest  Grade  Mulfler  and 
Open  Pop  Satety  Valves, 

Locomotive  Steam  and  Air 
tij^3'  Pressure  Gages. 

271  FRANKLIN  ST.  BOSTON,  MASS. 


HUNT-SPILLER  IRON 

STRENGTH  AND  WEARING  QUALITIES 

THAT   ARE   AUSOLUTELY    NECESSARY    IN 

LOCOMOTIVE  CASTINGS 


PRICES   MODERATE 


Manufactured    Onlv    Bv 


RESULTS    GREAT 


Hunt-Spiller  Nanfg.  Corporation 

W.    B.   Leach,  Gen'l  Mangr.  &.  Trcas. 


OFFICE    AND    works: 

383   DORCHESTER   AVENUE 
SO.    BOSTON,    MASS. 


J.  G.    PLATT, 

Mechanical  Representative 


Galena = Signal    Oil   Company 

FRANKLIN.  PENNA. 

SOLE   MANUFACTURERS  OFTHE  CELEBRATED 

Galena  Coach,  Engine  and  Car  Oils,  and  Sib- 
ley's Perfection  Valve  and  Si£>nal  Oils. 

Guarantee  cost  per  thousand  miles  for  from  one  to  five 
years  when  the  conditions  warrant  it. 

Maintain  Expert  Department,  which  is  an  organization 
of  skilled  railway  mechanics  of  wide  and  varied  experience. 

Services  of  experts  furnished  free  of  charge  to  patrons 
interested  in  the  economical  use  of  oils. 

Street  Railwa^y  Lubrication  a*.  Specialty. 


Please  write  to  home  office  for  CHARLES   MILLER, 

further  particulars.  PRESIDENT 


HGH  GRADE 

M&lle&.ble  Cd^stings 

"We    are     prepared    to    supply    you 

promptly  with  RELIABLE  castings  for 

railroad     and     miscellaneous    work." 

FORT  PITT  MALLEABLE  IRON  CO. 

PITTSBURGH,  PA. 
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Union  Spring  &  Manufacturing  Go. 

IN 


KENSINGTON  JOURNAL  BOXES 

(ALL  STEEL) 

PRESSED  STEEL  JOURNAL  BOX  LIDS 

STEEL   CASTINGS 


Lightest  and  Strongest  M.  C.  B. 
Journal  Boxes  Made. 


works: 
NEW    KENSINGTOI 
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GENERAL    OFFICE: 

FARMERS  BANK  BLDG   -  PITTSBURGH,  PA. 


NEW  YORK 
CHICAGO 
ST.  LOUIS 


50  Church  St. 
Fisher  Building. 
Missouri  Trust  Building, 


OFFICIAL  PROCEEDINGS 

qf  the 

Railway  Club   of  Pittsburgh. 

ORGANIZED  OCTOBER  I8.   1901. 


OFFICERS.  1909  - 1910 

President. 

D.    J.    REDDING, 

Asst.  S.  M.  P.,  P.  &  L.  E.  R.    R.    Co.,    McKees    Rocks,    Pa. 


First  Vice-President. 

F.  R.  McFEATTERS,  Supt.  Union 
R.   R.  Co.,   Port  Perry,  Pa. 

Second  Vice-President. 

WM.  ELMER,  M.  I\I.,  Penna.  R. 
R.    Co.,    Pittsburgh,    Pa. 

Secretary. 

C.  W.  ALLEMAN,  Chief  Clerk  to 
Supt.  Motive  Power,  P.  &  L.  E. 
R.    R.    Co.,    Pittsburgh,    Pa. 

Treasurer. 
J.   D.    McILWAIN,   Rep.,   Main    Belt- 
ing  Co.,    Pittsburgh,    Pa. 

Executive  Committee. 
L.   H.  TURNER,  S.   M.   P.,   P.   &   L. 
E.   R.   R.   Co.,   Pittsburgh,   Pa. 

F.  H.  STARK,  S.  R.  S.,  Pittsburgh 
Coal   Co.,   Coraopolis,   Pa. 


Finance  Committee. 

D.  C.  NOBLE,  Prest.,  Pittsburgh 
Spring  &  Steel  Co.,  Pittsburgh,   Pa. 

S.  C.  MASON,  Sec'y,  McConway  & 
Torley    Co.,    Pittsburgh,    Pa. 

C.  E.  POSTLETHWAITE,  Mgr. 
Sales,  Pressed  Steel  Car  Co.,  Pitts- 
burgh,   Pa. 

Membership  Committee. 

D.  M.  HOWE,  Manager,  Jos.  Di.xon 
Crucible   Co.,    Pittsburgh,    Pa. 

C.  A.  LINDSTROM,  C.  E.,  Pressed 
Steel   Car  Co.,   Pittsburgh,  Pa. 

W.  V.  TURNER,  M.  E.,  Westing- 
house  Air  Brake  Co.,  Wilmerding, 
Pa. 

A.  L.  HUMPHREY,  Gen'l  Mgr., 
Westinghouse  Air  Brake  Co.,  Wil- 
merding,   Pa. 

M.  A.  MALLOY,  M.  M.,  Penna. 
R.    R.    Co.,    Pittsburgh,    Pa. 


Vol.  IX. 

No.  9. 


Pittsburgh.  Pa.,  October  28,   1910.     fJfpefSpy 


Published    monthly,   except  June,   July  and    August,    by    the    Railway    Club    of    Pitts- 
burgh,  C.    W.   Alleman,    Secretary,   General  Offices  P.  &  L.  E.  R.   R.,   Pittsburgh,   Pa. 

Meetings  held  fourth  Friday  each  month,  except  June,  July  a7id  August. 

PROCEEDINGS  OF  ANNUAL  MEETING, 
OCTOBER  28th,  1910. 

The  meeting  was  called  to  order  at  the  Fort  Pitt  Hotel, 
Pittsburgh,  Pa.,  at  8  o'clock  P.  M.,  with  President  D.  J.  Redding 
in  the  chair. 
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The  following  gentlemen  registered 


MEMBERS. 


Ackenheil,  J.  D. 
Alexander,  J.  R. 
Alleman,  C.  W. 
Amsbary,  D.  H. 
Anderson,  J.  B. 
Ijaker,  Jas.  H. 
Baker,  J.  H. 
Barth,  John  W. 
Beatty,  A. 
Beltz,  J.  D. 
Bennett,  R.  G. 
Black,  Frank  J. 
Brand,  Thos. 
Brown,  L.  M. 
Bugle,  Geo. 
Bulkley,  B.  M. 
Campbell,  I.  K. 
Chapin,  E.  S. 
Chilcoat,  H.  E. 
Chittenden,  A.  D. 
Cline,  W.  A. 
Cook,  Joseph  A. 
Courtney,  D.  C. 
Crouch,  A.  W. 
Cunningham,  R.  I. 
Darlington,  H.  B. 
Deckman,  E.  J. 
Drayer,  U.  S. 
Elmer,  Wm. 
Forsythe,  Geo.  B. 
Fullerton,  A.  W. 
Grewe,  H.  F. 
Grififey,  J.  W. 
Gutierrez,  S.  J. 
Haas,  Benjamin 
Harner,  A.  J. 
Hauser,  W.  M. 
Howe,  D.  M. 
Hughes,  J.  E. 
Huyett,  E.  G. 
Irwin,  O. 
Kennedy,  Jas. 
Kinyon,  A.  G. 
Kinter,  D.  H. 


Kirk,  T.  S. 
Kissinger,  C.  F. 
Knickerbocker,  A.  C. 
Knight,  E.  A. 
Krause,  Julius 
Kull,  W.  A. 
Lehr,  Harry  W. 
Leonard,  James,  Jr. 
Lewis,  A.  T. 
Lobez,  P.  L. 
Lockhart,  J.  C. 
Long,  R.  M. 
Lynn,  Samuel 
Mackenzie,  R.  H. 
Malloy,  M.  A. 
Mason,  F.  N. 
Matthews,  J.  A. 
Mercur.  H.  T. 
Millar,  Clarence  W. 
Mitchell  A.  G. 
Murphv.  W.  L 
McFeatters.  F.  R. 
McGrory,  Percy 
McBwain,  ].  D.' 
]\rcNultv,  F.  ^L 
McA^icar,  G.  E. 
Nicol.  Geo.  A. 
Noble,  D.  C. 
Patterson,  C.  C. 
Pechstein,  Albert  T-  G. 
Pfeil,  John 
Phelps,  W.  H.,  Tr. 
Porter,  H.V. 
Publow,  John  ]. 
Redding,  D.  J.' 
Reese,  F.  T. 
Richardson,  C.  A. 
Robbins,  F.  S. 
Robinson,  J.  R. 
Rupp,  R.  D. 
Rvan,  W.  F. 
Scheck,  H.  G. 
Sitterlv,  W.  H. 
Smith,  M.  A. 


\'isitors. 
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Snvder,  Jos. 
Stark,  F.  H. 
Stewart.  S.  R.  B. 
Stucki,  A. 
Sullivan,  W.  H. 
Sweeley,  G.  P. 
Thomas,  J.  H. 
Trout,  W.  L. 
Tucker,  J.  L. 
Turner,  L.  H. 


r.arnhart,  B.  F. 
Brvant.  C.  W. 
Carroll,  T-  T. 
Chrislv,  b.  B. 
Chrysier,  W.  P. 
Conway,  Scott  M. 
Cooper,  G.  E. 
Farrell,  Thos. 
Fisher,  H. 
Goddard,  A. 
Guv,  W.  A. 


Walker.  J.  W. 
Walther.  G.  C. 
Warner,  E.  O. 
Weigel,  F.  S. 
Wescoe.  F.  B. 
Wilson,  Henry 
Wood,  Arthur  J. 
Wood,  Ralph  C. 
Woodings.  Emanuel 
Young-,  W.  \\\ 

VISITORS. 

Kelly,  H.  B. 
Kline,  Geo.  B. 
Leslie.  E.  E. 
Mensch.  E.  M. 
Aloran.  John 
Ostrander.  Wm.  J. 
Ranstine.  Frank  S. 
Root.  E.  E. 
Sargeant.  W^  A. 
Smith,  Sion  B. 
Thurlbv.  A.  R. 


The  reading  of  the  minutes  of  the  last  meeting  was  dis- 
pensed with,  they  having  been  printed  and  in  the  hands  of  the 
members. 

The  Secretary  read  the  following  applications  for  member- 
ship : 

Angell.  C.  P.,  Assistant  Train  Master,  B.  &  O.  R.  R..  Pittsburgh 
Division,  312  Winston  St.,  Pittsburgh,  Pa.  Proposed 
by  John  J.  Publow. 

Beatty,  J.  B.,  Chief  Clerk.  Car  Shops.  P.  R.  R.  Co..  816  Sixth 
Ave..  Altoona.  Pa.     Proposed  by  J.  B.  Anderson. 

Bell.  Walter,  Inspector.  Penna.  R.  R..  Penna.  Lines  Bldg..  Pitts- 
burgh. Pa.     Proposed  by  M.  A.  Malloy. 

Blakely.  T.  M.,  Road  Foreman  of  Engines.  Penna.  R.  R.,  Penna. 
Lines  Bldg..  Pittsburgh,  Pa.  Proposed  by  M.  A.  Mal- 
loy. 

Brower.  R.  M..  Rep..  American  Brake  Shoe  &  Foundry  Co..  30 
Church  St.,  New^  York,  N.  Y.  Proposed  by  H.  R.  War- 
nock. 
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Bugle,  Geo.,  Traveling  Engineer,  Penna.  R.  R.,  346  Miller  St., 
Mt.  Oliver,  Pittsburgh,  Pa.  Proposed  by  M.  A.  Mal- 
loy. 

Chrysler,  W.  P.,  Assistant  Manager,  American  Locomotive  Co., 
84  Sevelle  Ave.,  Bellevue,  Pa.  Proposed  by  J.  R.  Rob- 
inson. 

Clarke,  Robert  C,  Surgeon,  P.  &  L.  E.  R.  R.,  129  South  High- 
land Ave.,  Pittsburgh,  Pa.  Proposed  by  Ralph  C. 
Wood. 

Cooper,  F.  E.,  Manager,  R.  R.  Dept.,  J.  A.  &  W.  Bird  Co.,  31 
Union  Square,  W.,  New  York  City,  N.  Y.  Proposed  by 
D.  J.  Redding. 

Ebens,  Howard  E.,  Assistant  Foreman,  Penna.  R.  R.,  Thirty-sec- 
ond ana  Carson  Sts.,  South  Side,  Pittsburgh,  Pa.  Pro- 
posed by  M.  A.  IVIalloy. 

Eichenlaub,  W.  C,  Assistant  Sales  Agent,  Union  Steel  Casting 
Co.,  Sixty-first  St.  and  A.  V.  Ry.,  Pittsburgh,  Pa.  Pro- 
posed by  J.  P.  Allen. 

Farnan,  O.  E..  Assistant  Train  Master,  P..  &  O.  R.  R.,  4631  Sec- 
ond Ave.,  Pittsburgh,  Pa.    Proposed  by  John  J.  Publow. 

Guy,  W.  A.,  Assistant  Foreman,  Penna.  Co.,  Conway,  Pa.  Pro- 
posed by  E.  A.  Knight. 

Hardman,  Henry  J.,  Chief  Clerk  to  Master  Mechanic,  P.  R.  R. 
Co.,  Twenty-eighth  St.  and  Liberty  Ave.,  Pittsburgh,  Pa. 
Proposed  by  H.  W.  Rinehart. 

Hawkins,  M.  E.,  Air  Brake  Instructor.  Penna.  R.  R.,  626  Herron 
Ave.,  Pittsburgh,  Pa.     Proposed  by  M.  A.  Malloy. 

Hudson,  Wm.  L.,  Road  Foreman  of  Engines,  Penna.  R.  R.,  212 
PTnion  Station,  Pittsburgh,  Pa.  Proposed  by  M.  A.  Mal- 
loy. 

Kinney,  M.  A..  Superintendent  Motive  Power,  Hocking  Valley 
Ry.,  Columbus,  Ohio.     Proposed  by  F.  H.  Stark. 

Lowe,  Wilfrid  D.,  Chief  Draftsman,  Wabash-Pittsburgh  Termi- 
nal Railway,  7035  Hamilton  Ave.,  Pittsburgh,  Pa.  Pro- 
posed by  Ralph  C.  Wood. 

Lybarger,  J.  H.,  Reconsignment  Clerk,  Division  Freight  Agent's 
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Office,  Penna.  R.  R.  Co.,  913  Penn  Ave.,  Wilkinsburg, 
Pa.     Proposed  by  R.  H.  Mackenzie. 

Mensch,  E.  M.,  Assistant  Shop  Clerk,  Penna.  Co.,  Conway,  Pa. 
Proposed  by  E.  A.  Knight. 

Milliken,  Jolm  AL,  Superintendent  Car  Equipment,  Gulf  Refining 
Co.,  1773  Frick  Annex,  Pittsburgh,  Pa.  Proposed  by 
F.  Zinsmaster. 

McCauley,  Wm.,  Assistant  Road  Foreman  of  Engines,  P.  R.  R., 
P.  O.  Box  'J2,  Youngwood,  Pa.  Proposed  by  O.  C. 
Coho. 

McFarlane,  W.  E.,  Assistant  Road  Foreman  of  Engines,  P.  R.  R., 
Elrania,  Washington  County,  Pa.  Proposed  by  M.  A. 
Malloy. 

McKenna,  Wm.  H.,  ]\IcKenna  Bros.  Brass  Co.,  First  Ave  and 
Ross  St.,  PittsburgfTrPa.    Proposed  by  L.  M.  Brown. 

Nelson,  Robert,  Rep.,  Oliver  Bros.  Purchasing  Co.,  Room  654 
Frick  Annex,  Pittsburgh,  Pa.  Proposed  by  J.  W.  Mc- 
Keen. 

Rabold,  W.  E.,  Shop  Clerk,  Penna.  R.  R.,  Twenty-eighth  St.  and 
Liberty  Ave.,  Pittsburgh,  Pa.  Proposed  by  H.  W.  Rine- 
hart. 

Ransley,  F.  E.,  Rep.,  Greene,  Tweed  &  Co.,  226  Lake  St.,  Chi- 
cago, 111.    Proposed  by  J.  D.  Conway. 

Rhine,  Geo.  B.,  Engine  House  Foreman,  Penna.  R.  R.,  Thirty- 
second  and  Carson  Sts.,  South  Side,  Pittsburg,  Pa.  Pro- 
posed by  M.  A.  Malloy. 

Sargent,  Luin  L..  Assistant  Road  Foreman  of  Engines,  P.  R.  R.,. 
Pittsburgh  Division,  N.  W.  Cor.  Park  and  Maple  Aves.,. 
Greensburg,  Pa.    Proposed  by  O.  C.  Coho. 

Schoonover,  W.  H.,  Clerk,  Penna.  R.  R.,  Office  General  Superin- 
tendent, Union  Station,  Pittsburgh,  Pa.  Proposed  bv  R. 
H.  Mackenzie. 

Stark,  Jas.  L.,  General  Inspector,  Car  Dept.,  Hocking  Valley  Ry., 
Spahr  Building,  Columbus,  Ohio.  Proposed  by  F.  H. 
Stark. 

White  F.  L..  Mechanical  Engineer,  Carnegie  Steel  Co.,  1105  Chis- 
lett  St.,  Pittsburgh,  Pa.    Proposed  by  Ralph  C.  Wood. 
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Zimmerman,  O.  L.,  Engine  House  Foreman,  Penna.  R.  R.  Co., 
Pitcairn.  Pa.     Proposed  by  C.  J.  Halliwell. 

PRESIDENT :  As  soon  as  these  names  have  been  approved 
by  the  Executive  Committee  they  will  become  members. 

If  there  is  no  further  business  to  come  up  at  this  time,  we  will 
proceed  with  the  paper  of  the  evening,  by  Mr.  A.  G.  Kinyon,  Fuel 
Expert  of  the  B.,  R.  &  P.  Ry.,  entitled  "Locomotive  Fuel  Econ- 
omy." 

LOCOMOTIVE  FUEL  ECONOMY. 


BY   MR.   A.  G.    KIN  VON. 


Mr.  President  and  Members  of  the  Railway  Club  of  Pitts- 
burgh : — At  a  meeting  of  this  club  last  year  a  paper  was  presented 
which  contained  statements  reflecting  very  seriously  upon  the  busi- 
ness ability  of  the  management  of  some  of  the  departments  of  our 
railways,  and  which  brought  down  upon  the  head  of  the  author 
vigorous  protests  from  various  members  of  the  club,  and  we  be- 
lieve justly  so.  While  it  is  by  no  means  our  desire  to  bring  our- 
self  into  the  limelight  of  any  such  protest,  yet  if  by  doing  so  we 
are  able  to  bring  home  to  those  in  high  places  the  great  possibili- 
ties of  fuel  economy  in  connection  with  the  operation  of  our  loco- 
motives, and  thus  stir  them  to  action,  we  shall  feel  amply  repaid 
even  if  subjected  to  severe  criticism  from  some.  We  hope  to  not 
make  the  mistake  the  author  of  the  paper  did  as  brought  out  by 
the  remarks  of  one  of  the  members  in  the  discussion  of  the  paper, 
and  place  our  standards  so  high  as  to  not  be  taken  seriously.  We 
want  to  be  taken  seriously,  very  much  so,  in  fact,  and  for  that 
reason  will  endeavor  to  confine  ourself  to  conservative  state- 
ments. 

The  exact  figures  for  the  fiscal  year  ending  June  30th,  1910, 
are  not  at  hand  at  the  time  of  preparing  this  paper,  but  it  is  safe 
to  say  that  there  has  been  used  on  the  57,000  locomotives  in  this 
country  in  that  time  not  less  than  150,000.000  tons  of  coal  at  an 
average  price  of  $2.25  per  ton  delivered  on  the  engine,  bringing 
the  cost  for  fuel  up  to  the  appalling  stim  of  $337,000,000  for  the 
year  to  move  the  traffic  on  our  railroads. 

We  feel  that  we  are  not  over-estimating  the  possibilities  in 
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any  particular  in  saying  that  this  amount  can  be  reduced  20%. 
Not,  however,  without  some  expense  which  would  bring  the  net 
saving  to  about  15%  or  $50,000,000  a  year. 

Any  railway  management  that  can  figure  by  reducing  grades 
and  eliminating  curves  to  increase  their  train  haul  to  pay  6%  on 
the  investment,  will  not  hesitate  to  do  so  if  they  can  secure  the 
money  to  make  the  betterments. 

In  the  matter  of  fuel  economy  we  have  a  chance  to  save  sev- 
eral times  6%  and  with  only  comparatively  light  expense,  and  one 
of  the  purposes  of  this  paper  will  be  to  show  that  this  is  a  con- 
servative proposition. 

That  the  men  on  the  firing  line  appreciate  the  immensity  of 
the  possibilities  is  shown  by  the  organization,  some  two  years  ago, 
of  the  International  Railway  Fuel  Association,  which  has  as  its 
object  the  improvement  of  its  members  in  an  educational  way  and 
the  advancement  of  its  employers'  interests  by  recommending  the 
adoption  of  best  methods  for  the  promotion  of  fuel  economy.  This 
association,  not  yet  two  years  old,  had  a  membership  of  277  on 
May  31st,  19 10,  and  is  bound  to  be  an  important  factor  in  bring- 
ing out  the  possibilities  in  this  field. 

As  a  basis  of  comparison  of  results  possible,  let  us  take  the 
matter  of  oils  used  for  locomotive  lubrication  and  illumination. 
Time  was  when  the  fireman  went  to  the  oil  house  and  filled  his 
su]:)ply  cans,  and  if  they  were  so  filled  that  a  trail  of  oil  was  left 
on  the  ground  (as  was  often  the  case)  from  the  oil  house  to  the 
engine,  nothing  was  thought  of  it  other  than  the  mess  it  made. 
In  filling  engine  oilers  or  lubricators,  after  they  came  into  use. 
they  were  known  to  be  full  only  as  they  run  over.  In  oiling 
around  more  oil  would  be  spilled  around  the  oil  holes  than  would 
be  put  in  them  and  we  have  seen  men  move  from  one  driving 
box  to  the  next  one  without  righting  the  can,  and  this  before  we 
had  the  can  with  the  valve  in  the  spout. 

Now,  all  this  is  changed  and  we  are  lubricating  and  lighting 
our  locomotives  at  less  than  half  the  cost  of  those  times,  and  in 
our  present  better  practice  look  back  and  wonder  how  such  care- 
less methods  prevailed  as  long  as  they  did.  Not  only  by  more 
careful  use  of  the  oil  have  these  betterments  obtained,  but  by  im- 
proved lubricating  devices,  better  designed  and  fitted  bearings, 
and  last,  but  not  least,  more  careful  instruction  and  supervision  in 
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the  use  of  the  oil.  This  instruction  and  supervision  has  been  and 
is  today  carried  on  by  the  oil  company  which  is  supplying  most  of 
the  railroads  in  the  country,  and  surely  if  it  is  a  profitable  thing 
for  them  to  reduce  the  consumption  and  increase  the  efficiency  of 
their  goods,  how  much  more  so  must  it  be  for  the  railroads  who 
have  to  pay  for  the  goods?  And  how  immeasureably  must  this  be 
true  in  regard  to  fuel,  can  only  be  appreciated  when  we  under- 
stand that  the  cost  for  oil  on  our  locomotives  is  less  than  3%  of 
the  cost  for  fuel,  so  that  it  is  reasonable  to  assume  that  with  the 
same  care  and  effort  put  forth  in  the  use  of  fuel  we  could  save  35 
cents  where  we  are  saving  one  cent  on  oil,  and  we  are  not  sure 
that  the  saving  of  one  cent  in  the  cost  of  oil  is  not  sometimes  made 
at  an  expense  of  several  cents  for  coal  as  well  as  material  and  la- 
bor. Tests  made  several  years  ago  on  a  western  road  demonstrat- 
ed that  the  efficiency  of  the  locomotive  was  reduced  nearly  50% 
when  the  valves  and  cylinders  were  allowed  to  become  dry. 

We  Would  group  the  lines  along  which  improvements  can  be 
made  in  what  appears  to  us  to  be  their  logical  order. 

SUPPLY  COAL. 

The  matter  of  supply  coal  must  of  necessity  be  regulated  by 
local  conditions.  If  the  haulage  is  long,  the  best  coal  procurable 
should  be  purchased,  as  the  cost  of  haulage  is  the  same  for  all 
grades.  In  cases  where  the  coal  is  mined  along  the  line  of  road, 
it  is  often  possible  by  proper  arrangement  of  draft  appliances  to 
burn  a  grade  of  coal  successfully  that  could  not  be  disposed  of  to 
an  advantage  to  other  consumers  and  thus  reduce  the  cost  of  the 
fuel  as  well  as  foster  line  of  road  industries. 

As  far  as  possible  the  same  grade  of  coal  should  be  supplied 
to  a  district.  As  the  men  become  familiar  with  its  characteristics 
they  will  handle  it  to  the  best  advantage,  and  if  the  service  is  such 
that  the  power  can  be  kept  in  the  same  district,  the  draft  appli- 
ances can  be  adjusted  to  burn  this  grade  of  coal  to  the  best  advan- 
tage, all  of  which  would  be  changed  if  a  different  grade  of  coal 
were  used  or  the  power  changed. 

The  coal  should  be  handled  as  little  as  possible  to  avoid  pul- 
verizing it,  for  while  the  actual  heat  value  of  the  coal  is  not  im- 
paired by  being  fine,  its  heating  possibilities  are  reduced  by  the 
difficulty  of  handling  the  fine  coal  in  the  fire  box.    With  the  very 
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fine  coal  it  is  more  difficult  to  keep  an  even-burning  fire  and  much 
of  the  fine  coal  will  be  drawn  directly  into  the  flues,  becoming  not 
only  a  loss  but  plugging  the  flues  as  well. 

Run-of-mine  coal  should  have  the  large  lumps  broken  to  a 
size  not  exceeding  two-inch  cubes.  This  also  applies  to  screened 
coal.  If  the  fireman  is  compelled  to  spend  much  of  his  time  in 
breaking  coal,  he  can  not  give  his  fire  the  attention  it  must  have 
for  best  results.  Coal  made  up  of  large  lumps  and  slack  is  a  bad 
combination,  as  it  is  very  difficult  to  keep  a  solid  fire  with  it. 

The  storage  of  coal  is  a  fruitful  source  of  loss,  particularly 
when  stored  in  the  open  as  much  of  it  is.  The  deterioration  by 
the  evolution  of  the  volatile  matter  is  a  serious  loss  and  also  causes 
the  coal  to  pulverize  or  slack,  but  this  is  a  condition  that  is  un- 
avoidable as  it  is  often  necessary  to  store  large  quantities  of  coal 
t  >  i'.jard  against  strikes,  blockades,  etc. 

The  practice  of  dumping  coal  on  the  bare  ground  should  not 
be  permitted,  for  when  it  is  gathered  up  with  a  steam  shovel  or 
clam-shell,  as  it  usually  is,  a  great  deal  of  mother  earth  is  gath- 
ered up  as  w-ell.  which  causes  a  dirty  and  inefficient  fire.  A  ce- 
ment storage  yard  will  pay  for  itself  in  a  short  time  for  this  rea- 
son. 

Too  little  care  is  given  to  coaling  engines.  In  handling  oil 
we  have  storage  tanks  to  prevent  leaks  and  evaporation,  and  ex- 
pensive self-measuring  and  registering  devices  which  accurately 
measure  and  record  all  oil  received  and  issued  and  a  system  of 
tickets  and  accounting  gives  us  accurate  knowledge  of  just  what 
results  are  being  had. 

But  with  our  coal  it  is  far  dift'erent,  and  the  indifl^erence  on 
the  part  of  those  to  whom  it  should  be  of  the  most  interest  to  have 
these  wastes  stopped,  causes  a  greater  indifiference  on  the  part  of 
those  in  the  ranks.  Many  coaling  stations  have  no  way  of  meas- 
uring or  weighing  coal  delivered,  the  amount  put  on  an  engine 
being  left  to  the  guessing  ability  of  the  man  in  charge  of  the  sta- 
tion, his  guessing  ability  varying  with  the  necessity  of  having  his 
coal  received,  as  indicated  by  the  car  bill  weight,  balance  with  his 
coal  delivered.  Tenders  are  heaped  up  in  many  cases,  so  coal  is 
lost  ofiF  along  the  road,  which  is  not  only  a  loss  but  a  menace  to 
the  men  working  along  the  track. 

Coaling  station  devices  are  manufactured  that  will  not  onh' 


374  Proceedings  Railway  Club  of  Pittsburgh. 

accurately  weigh  the  coal  but  print  a  ticket  showing  the  exact 
amount  delivered  to  an  engine  and  will,  from  their  control,  allow 
the  tanks  to  be  filled  without  over-filling. 

PERFORMANCE  SHEETS. 

Fuel  performance  sheets  should  be  compiled  and  posted  each 
month,  and  the  data  should  be  as  accurate  as  possible  to  have  its 
full  value,  even  if  the  cost  for  compilation  amounts  to  consider- 
able. 

This  sheet  to  be  most  effective  should  show  the  individual 
record  of  each  engineer  and  fireman,  as  well  as  engine,  the  calcu- 
lations should  be  made  as  far  as  possible  on  the  lOO-ton  mile  per 
hour  basis,  but  the  ton  mile  or  car  mile  basis  is  better  than  no  per- 
formance sheet  at  all. 

If  we  can  place  before  a  man,  either  engineer  or  fireman,  a 
statement  showing  in  a  fair  way  that  he  is  not  doing  as  well  as  the 
other  fellow  in  the  same  service  and  under  like  conditions,  we  have 
something  with  which  to  work  and  can  insist  upon  an  improve- 
ment if  his  natural  pride  does  not  prompt  him  to  better  efforts. 

CONDITION  OF  LOCOMOTIVES. 

The  condition  of  the  locomotive  has  much  to  do  with  fuel 
economy,  and  it  is  the  poorest  possible  policy  to  neglect  repairs 
that  might  cost  only  a  few  dollars  and  by  so  doing  consume  a 
hundred  dollars'  worth  or  more  of  extra  coal  a  month.  We  can- 
not, nor  should  not,  expect  ioo%  efficiency  on  the  part  of  the  men 
unless  we  give  them  ioo%  conditions.  And  yet  we  know  of  me- 
chanical department  men  who  are  so  intent  on  making  an  eco- 
nomical showing  or  record  on  running  repairs  that  this  is  done, 
they  forgetting  that  it  is  all  one  company  and  that  it  is  only  a  very 
small  man  who  will  strive  to  build  up  an  individual  record  at  the 
expense  of  the  company  for  whom  he  is  working. 

Poor  steaming  engines  are  far  more  wasteful  of  coal  than 
excessively  free  steamers.  And  in  an  effort  to  get  steam  out  of  a 
poor  steaming  engine,  the  fireman  is  apt  to  get  into  very  improper 
methods  which  he  will  be  apt  to  continue  on  a  free  steamer  with 
very  wasteful  results. 

Tt  is  not  our  purpose  to  advocate  any  particvdar  kind  of  a 
front  end  arrangement  in  this  paper,  though  we  have  some  very 
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decided  ideas  on  the  subject.  In  all  cases  the  steam  and  exhaust 
stand  joints,  as  well  as  the  exhaust  tip  joint,  must  be  tight.  Many 
poor  steaming  engines  are  so  from  these  defects,  and  a  failure  to 
find  such  leaks,  due  to  improper  methods  of  testing  in  the  shop 
or  round-house,  accounts  many  times  for  the  continuance  in  serv- 
ice of  an  engine  that  not  only  tries  the  patience  and  endurance 
of  the  crew  to  get  over  the  road,  but  burns  many  tons  more  coal 
than  is  needed. 

These  joints  should  be  subjected  to  a  water  test  at  boiler 
pressure.  To  do  this  a  plate  should  be  placed  over  the  nozzles 
with  a  suitable  gasket,  held  down  by  some  means  other  than  a 
block  and  jack  from  the  top  of  the  smoke  arch.  This  plate  should 
have  a  small  cock  in  it  to  let  the  air  out  when  the  water  is  intro- 
duced, and  a  gauge  should  also  be  placed  in  this  plate  to  show  the 
pressure  in  the  test ;  as  the  pressure  in  the  test  gets  there  only  by 
leaking  by  cylinder  and  valve  packing,  and  we  could  not  be  sure 
that  the  pressure  was  had  otherwise. 

While  it  is  true  that  we  never  get  boiler  pressure  in  the  ex- 
haust pipe  while  working  steam,  if  the  joints  are  tight  with  boiler 
pressure,  they  surely  will  be  tight  under  working  conditions.  This 
test  should  be  made  to  determine  leaks,  and  be  made  again  after 
pipes  have  been  ground  in,  or  after  removal  for  any  cause. 

Careful  tests  should  be  made  to  know  that  exhaust  pipes, 
nozzles  and  stack  are  in  line  and  plumb  with  one  another,  and 
when  the  petticoat  pipe  is  used  great  care  should  be  taken  to  have 
it  plumb  and  central  with  the  stack  and  at  such  distance  from  the 
base  of  the  stack  to  insure  the  exhaust  steam  filling  the  stack 
shortly  after  entering  the  base,  and  should  be  firmly  secured  so  it 
cannot  get  out  of  place. 

We  think  the  petticoat  pipe  is  an  imnecessary  adjunct  to  the 
front  end  as  well  as  a  dangerous  one,  and  measures  should  be 
taken  to  dispense  with  its  use  on  all  engines.  The  height  of  the 
draft  sheet  is  an  important  factor  in  the  steaming  qualities  of  a 
locomotive,  and  any  change  in  its  position  should  be  made  only 
on  the  recommendation  of  some  one  who  is  competent  to  fire  the 
engine  and  know  that  an  uneven  burning  of  the  fire  is  not  due  to 
some  pecularity  in  the  method  of  firing,  restricted  openings  in  the 
ash-pan  or  grates,  or  some  other  cause  rather  than  the  position  of 
the  draft  plate. 


376  Proceedings  Railway  Club  of  Pittsburgh. 

The  size  of  the  nozzle  is  of  great  importance  and  should  be 
as  large  as  possible  and  have  the  engine  steam  well,  but  no  larger. 
A  nozzle  enlarged  to  a  point  wdiere  the  engine  will  not  steam  is 
nearly  as  hard  on  coal  as  one  with  the  nozzle  too  small.  We  are 
satisfied  that  the  practice  of  reducing  nozzles  to  make  an  engine 
steam  is  resorted  to  altogether  too  often,  with  a  resulting  greater 
coal  consumption  and  decreased  efficiency.  The  reduction  of  the 
nozzle  should  be  the  last  thing  resorted  to  in  an  effort  to  make  an 
engine  steam.  All  other  parts  that  effect  the  steaming  qualities 
should  be  examined  and  known  to  be  right  before  a  change  in  the 
nozzle  is  made.  A  reduction  of  one- fourth  inch  in  the  size  of  the 
nozzle  can  easily  increase  the  coal  consumption  a  ton  or  two  per 
hundred  miles,  while  if  the  real  cause  of  the  steam  failure  was  lo- 
cated, it  might  be  possible  to  increase  the  size  of  the  nozzle.  In 
an  effort  to  burn  fine  or  slack  coal,  nozzles  are  reduced  so  much 
that  holes  are  torn  in  the  fire,  requiring  that  a  nuich  heavier  fire  be 
carried  and  raking  resorted  to  frequently,  which  is  hard  on  the 
coal  pile,  firebox  sheets  and  the  fireman. 

All  possible  chances  for  air  leaks  into  the  front-end,  as  well 
as  steam  leaks,  should  be  guarded  against,  as  air  coming  in  at 
such  places  not  only  tends  to  heat  and  warp  the  adjacent  parts, 
but  prevents  a  corresponding  amount  of  air  coming  in  through  the 
?re,  retards  combustion  and  causes  clinker,  if  there  is  any  clinker- 
forming  material  in  the  coal. 

The  fines  should  be  kept  clean,  not  only  to  preserve  all  the 
heating  surface,  but  to  insure  an  even-burning  fire.  The  blowing 
out  of  hot  flues  with  cold  compressed  air  is  poor  practice  on  ac- 
count of  chilling  effect,  and  should  not  be  done  where  it  is  possible 
to  use  steam  for  this  purpose. 

Valves  and  cylinder  packing,  as  well  as  valve  stem  and  piston 
rod  packing,  should  be  tight,  as  any  of  these  or  other  steam  leaks 
are  not  only  a  loss  but  impair  the  efficiency  of  the  locomotive. 

The  condition  of  the  interior  of  the  boiler  as  to  scale  is  an 
important  factor  and  should  not  be  lost  sight  of.  Aside  from  the 
scale-forming  tendency  of  boilers  run  too  long  between  boiler 
washings,  trouble  will  be  had  from  foaming,  which  will  cause  dry 
valves  and  cylinders,  requiring  that  the  locomotive  be  worked 
harder  to  handle  trains,  consuming  far  more  coal.  Dirty  water 
will  not  so  readilv  generate  steam,  so  where  trouble  is  caused  bv 
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foaming  or  scale-formation,  it  is  advisable  as  well  as  economical 
to  use  a  boiler  compound,  but  care  should  be  taken  in  the  selection 
of  such  compound  and  know  that  it  is  adapted  to  the  particular 
water  with  which  it  is  used. 

The  value  of  the  brick  arch  in  the  matter  of  fuel  economy  is 
entirely  ov.erlooked  by  some  railroads.  We  believe  that  too  much 
cannot  be  said  in  its  favor.  It  is  not  only  a  fuel  saver  and  smoke 
preventative,  but  is  a  great  protection  to  the  flues  and  fire-box 
sheets  when  properly  designed  and  applied,  and  will  more  than 
pay  for  its  installation  and  maintenance. 

The  brick  arch  has  been  developed  in  the  past  few  years  so 
that  the  old  objections  as  to  first  cost,  maintenance,  and  danger 
from  arch  tubes  becoming  mud  burned  and  bursting,  have  been 
eliminated.  The  large  heavy  bricks  of  a  few  years  ago  have  been 
displaced  by  much  smaller  sections,  and  these  sections  so  designed 
and  placed  in  position  on  the  arch  tubes  that  they  can  be  removed 
without  difficulty  or  danger  of  breakage,  thus  permitting  repairs 
to  be  made  to  flues  and  the  renewal  of  burned  out  or  broken  bricks, 
without  destroying  the  wdiole  arch,  as  was  formerly  the  case.  By 
using  the  revolving  disk  cleaner  to  keep  the  arch  tubes  clear  of 
mud.  the  danger  from  arch  tubes  bursting  is  entirely  overcome. 
The  efficiency  of  the  brick  arch  as  a  fuel-saving  device  and  smoke 
preventative  has  been  increased  by  having  the  under  surface  of 
the  brick  corrugated,  which  further  delays  the  escape  of  the  gases 
of  the  coal  from  the  fire-box.  compelling  them  to  mix  more  inti- 
mately with  the  oxygen  of  the  air,  and  this,  together  with  the  uni- 
form high  temperature  of  the  arch,  causes  more  perfect  combus- 
tion of  the  gases  and  smoke  formation,  and  the  losses  incident 
thereto  prevented. 

The  importance  of  closing  the  fire-box  door  after  each  shovel- 
ful of  coal  is  great  and  to  give  the  fireman  no  excuse  for  not  doing 
so,  it  should  be  kept  in  good  order  so  it  can  be  opened  and  closed 
easily.  If  a  swinging  door,  the  latch  should  be  adjusted  to  hold 
the  door  open  positively  while  putting  in  coal,  as  it  is  verv  annoy- 
ing to  have  a  door  swing  shut  as  coal  is  being  put  in.  The  door 
should  not  swing  open  too  far,  as  this  involves  extra  labor  in 
swinging,  and  a  chain  should  be  provided  where  practical,  hung 
from  the  ceiling  of  the  cab  and  onlv  slack  enough  allowed  to  let 
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the  latch  drop  into  place.     If  a  sliding  door,  the  levers  should  not 
be  allowed  to  become  worn  until  they  work  hard  and  bind. 

The  pneumatic  fire  door  is  a  factor  in  fuel  economy  as  well 
as  a  help  to  the  maintenance  of  fire-box  sheets  and  flues  and  for 
these  reasons  will  pay  for  itself  in  a  short  time. 

A  large  amount  of  coal  is  lost  by  faulty  grate  construction 
or  conditions,  especially  where  fine  coal  is  used.  Grate  fingers 
broken  or  burned  off  allow  much  coal  to  fall  through  them  into 
the  ash-pan.  which  is  not  only  a  loss,  but,  catching  fire,  warps  and 
burns  the  pan.  Grates  should  be  put  up  so  they  can  be  shaken 
easily  and  fastened  in  their  level  position  securely.  When  a  de- 
tachable shaker  bar  is  used  it  should  be  fitted  to  the  shank  so  there 
w'ill  be  no  danger  of  its  slipping  off  when  in  use  and  injuring  the 
fireman.  The  height  of  the  shovel  sheet  and  deck  should  be  the 
same  and  the  shovel  sheet  free  from  holes  or  projections. 

The  deck  sheet  should  be  fitted  carefully  about  the  shaker 
shank  and  no  holes  left  in  it  so  that  coal  falling  on  the  deck  will 
drop  through  and  be  lost. 

A  number  of  mechanical  stokers  are  being  tried  out  at  the 
present  time,  and  while  none  of  them,  to  the  writer's  knowledge, 
have  thus  far  proven  equal  to  intelligent  hand-firing  in  continuous 
service,  we  believe  from  the  fact  that  some  of  them  frequently 
make  successful  trips,  that  they  will  be  perfected  to  a  point  in  the 
near  future  where  they  will  be  installed  in  large  numbers.  In  fact, 
we  have  recently  learned  of  one  in  use  that  is  making  a  remark- 
able record  for  efficiency  and  stability  and  promises  to  solve  the 
problem.  We  refer  to  the  Hanna  stoker  on  the  Queen  and  Cres- 
cent. 

For  the  average  fireman  a  light-weight  Xo.  3  scoop  should  be 
])rovided,  with  a  comparatively  straight  handle.  While  the  use  of 
the  rake  as  a  firing  tool  is  to  be  discouraged  as  much  as  possible, 
there  are  times  with  fine  coal,  especially,  if  it  be  of  a  coking  na- 
ture, when  it  can  be  used  to  an  advantage.  The  coal  pick  should 
be  of  medium  weight  and  have  a  large  deep  eye  and  good  handle. 

The  ash  pan,  its  construction  and  attachment  to  the  locomo- 
tive, should  be  carefully  considered,  as  the  steaming  qualities  may 
be  greatly  impaired  by  restricted  openings  in  the  pan.  Not  only 
shoulfl  these  openings  be  ample  in  size,  but  should  be  so  con- 
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structed  as  to  insure  the  air  admitted  going-  up  into  the  fire  and  not 
rushing  through  and  out  at  the  rear  of  the  pan,  and  thus  require  a 
reduction  of  the  nozzles  to  create  vacuum  enough  to  induce  a  cur- 
rent of  air  through  the  fire,  which  might  be  the  case  and  often  is, 
especially  at  high  rates  of  speed. 

Mr.  LeGrand  Parish,  when  Superintendent  of  Motive  Power 
of  the  Lake  Shore,  made  some  very  exhaustive  experiments  along 
this  line,  which  resulted  in  the  designing  of  an  ash-pan  for  use 
on  their  fast  passenger  locomotives,  which  produced  remarkable 
results  in  fuel  saving  and  increased  efficiency  by  permitting  the 
use  of  a  larger  nozzle. 

The  location  of  the  steam  gauge  should  be  given  considera- 
tion. As  the  locomotive  boiler  has  increased  in  size  the  steam 
gauge  has  been  elevated  until  in  some  cases  it  is  necessary  for  the 
fireman  to  stand  on  the  seat  box  to  see  the  pointer.  On  the  large 
engines  the  steam  gauge  should  be  placed  below  the  throttle-stem 
or  to  one  side,  if  in  the  way  there,  but  at  a  height  not  to  exceed 
five  feet  from  the  deck.  Close  firing  require  close  observation  of 
the  pressure,  and  we  cannot  expect  this  if  we  place  the  gauge  in  its 
present  inconvenient  position. 

THE  U.SE  OP  THE  FUEL. 

We  now  come  to  the  most  important  part  of  the  subject,  the 
use  of  the  fuel,  and  w'e  trust  you  will  be  patient  with  us  if  w-e 
go  into  this  at  considerable  length  because  we  believe  that  this  has 
the  least  consideration  given  it  of  any  part  of  the  subject  of  fuel 
economy. 

We  call  to  mind  several  articles  and  papers  presented  to  the 
various  railway  clubs  and  associations,  in  wdiich  the  purchase,  in- 
spection and  accounting  of  coal  has  been  very  ably  treated,  and 
as  a  result  much  progress  has  been  made  along  these  lines ;  but 
stopping  at  this  point,  we  have  much  the  same  condition  as  when 
the  cow  kicked  over  the  fine  mess  of  milk. 

KINDLING   FIRES. 

In  kindling  fires  the  best  accepted  method  seems  to  be  to 
cover  the  grates  after  they  have  been  cleaned  of  all  accumulation 
of  clinkers  in  the  air  spaces,  with  a  layer  of  well-broken  coal  even- 
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ly  distributed  over  the  grates  to  a  depth  of  about  four  inches. 
Over  this  should  be  spread  a  layer  of  coarse  saw-dust  or  shavings 
thoroughly  saturated  with  fuel  oil,  and  this  ignited  by  throwing 
upon  it  a  piece  of  oil-saturated  lighted  waste.  It  should  be  the 
aim  to  allow  time  enough  for  this  coal  to  become  thoroughly  ig- 
nited before  the  fire  is  disturbed  or  more  coal  added.  Often  in  an 
effort  to  hurry  a  fire  it  is  raked  or  puddled  and  more  coal  added, 
which  does  not  hasten  matters  at  all,  but  serves  to  cause  clinkers 
and  thus  handicap  economical  and  efficient  results  from  the  start. 

KEKPINC  UP  THE  FIRE    AT  TERMINALS. 

In  keeping  up  the  fire  at  terminals  a  point  to  be  considered  is 
not  to  get  it  so  hot  that  the  pops  will  lift  and  blow  away  water, 
but  to  keep  the  steam  at  such  pressure  as  to  allow  of  getting  the 
engine  hot  on  short  notice.  To  do  this  the  fire  should  be  banked 
at  the  flue  sheet  rather  than  at  the  door.  The  banking  at  the  flue 
sheet  prevents  cold  currents  of  air  coming  up  next  to  it  and  chill- 
ing it,  thus  preventing  leaks  and  maintaining  a  more  constant 
steam  pressure  with  much  less  coal  than  would  be  the  case'  if  the 
bank  were  made  next  to  the  door.  Any  air  coming  in  at  the  rear 
of  the  box  will  be  prevented  from  striking  the  flues  by  the  hot  air 
arising  from  the  bank  and  will  do  no  harm,  and  it  will  be  found 
that  a  fire  banked  in  this  way  will  last  much  longer  without  at- 
tention, will  not  cause  the  engine  to  pop,  and  when  broken  out 
will  allow  the  engine  to  be  gotten  ready  for  service  on  short  no- 
tice. In  cold  w^eather,  if  the  engine  is  to  stand  with  heaters  on, 
it  will  be  necessary  to  refill  the  boiler  with  water  occasionally. 
The  fire  should  be  stirred  out  for  this  purpose,  but  banked  again 
next  to  the  flue  sheet,  pushing  some  of  the  bright  fire  forward 
before  banking  to  prevent  popping".  When  an  engine  is  ordered 
the  fire  should  be  broken  out  and  steam  gotten  up  to  about  50 
pounds  of  boiler  pressure,  and  the  boiler  filled  fairly  full  of  water; 
then  the  fire  should  be  covered  with  a  layer  of  coal  sufficient  to 
deaden  it  and  coke  over  without  raising  the  temperature,  so  as  to 
raise  the  pops.  If  care  is  taken  in  this  matter  an  engine  can  stand 
for  an  hour  or  more  with  a  stationary  steam  pressure,  and  a  condi- 
tion of  fire  had  that  requires  only  to  be  stirred  out  or  broken  up 
shortly  before  leaving  time,  to  have  a  full  head  of  steam  and  a 
bright,  hot,  clean  fire  to  start  with. 
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IIOSTIJNG  KNGINKS. 

In  handling;-  the  engines  to  the  round  house,  or  to  and  from 
the  coal  chute  or  ash  pit,  the  hostler  should  not  fill  the  boiler  so 
full  as  to  work  water  over  the  valves  or  through  the  cylinders, 
washing  off  the  lubrication  and  dirtying  the  engine.  In  moving 
engines  under  their  own  steam  after  fire  has  been  dumped,  the 
movement  should  he  as  short  as  possible,  as  the  cold  air  drawn  in 
will  be  very  harmful  to  the  flues  and  fire  box  sheets.  If  a  little 
time  is  spent  in  warming  up  the  cylinders  of  an  engine  that  has 
been  standing  for  some  time,  by  opening  the  cylinder  cocks  and 
throttle  slightly  and  reversing  the  engine  several  times,  and  then 
moving  over  to  the  next  quarter  and  repeating  the  operation, 
much  of  the  throwing  of  water  will  be  prevented.  Care  should 
also  be  taken  to  start  the  air  pump  slowly  with  the  drain  cocks 
open,  as  the  water  from  either  of  these  sources  not  only  dirties 
up  the  engine,  but  some  of  it  falling  back  into  the  front  end, 
moistens  and  clogs  the  netting  and  seriously  impairs  the  steaming 
qualities.  The  proper  condition  of  the  fire  when  delivered  to  the 
crew  has  been  outlined  in  a  previous  paragraph. 

CONDITION  OF  FIRK  AT  COMPLETION  01^  TRIP  AND  CLEANING  FIRES. 

A  considerable  saving  of  coal  can  be  made  in  cleaning  fires, 
if  the  fire  is  in  proper  condition  when  engine  comes  onto  pit.  This 
requires  the  co-operation  of  the  crew  bringing  the  engine  in,  the 
hostlers  and  the  engine  watchmen.  As  a  rule,  some  time  elapses 
between  the  time  the  crew  gives  up  the  engine  and  the  cleaning 
of  fire.  At  the  completion  of  trip  if  the  engine  has  been  properly 
handled  and  fired,  the  fire  should  be  even  in  thickness  over  the 
grates,  the  boiler  full  of  water  and  the  steam  pressure  20  or  30 
pounds  below  the  maximum.  Before  leaving  the  engine  on  arriv- 
ing track,  if  it  is  not  to  be  turned  over  to  the  hostler  direct,  the 
crew  should  bank  the  fire  next  to  the  flue  sheet,  and  so  arrange 
as  to  steam  pressure  and  water  level  that  the  pops  will  not  lift  or 
the  water  level  drop  materially,  until  the  hostler  or  engine  watch- 
man shall  take  charge.  The  hostler  or  engine  watchman  should 
plan  in  keeping  the  fire  up  to  the  time  of  delivery  on  the  ash  pit, 
to  build  it  up  quite  heavy  at  the  flue  sheet,  have  the  boiler  full  of 
water  and  the  pressure  such  that  there  will  be  no  chance  of  the 
pops  opening  while  on  the  pit,  and  still  have  steam  enough  for 
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movement  to  round-house  or  storage  track  after  fire  is  cleaned. 
When  placed  on  pit,  any  unburned  coal  or  live  fire  on  the  back 
section  should  be  pushed  forward  by  a  hoe  or  scraper  made  for 
that  purpose.  When  dump  grates  are  provided,  front  and  back, 
as  they  should  be,  the  back  section  should  be  shaken  after  the  live 
fire  has  been  pushed  forward,  to  break  up  the  clinkers  and  shake 
the  ashes  through  as  much  as  possible,  then  the  dump  dropped 
and  the  clinkers  broken  up  with  a  bar  and  forced  through.  Grates 
should  then  be  put  in  position  and  the  good  fire  pulled  back  onto 
cleaned  section  and  covered  over  with  a  layer  of  fresh  coal  to 
deaden  the  heat,  while  the  front  section  is  being  cleaned  in  the 
same  manner.  The  front  section  should  then  be  put  in  place,  the 
good  fire  pushed  forward  and  coaled  over,  being  careful  to  leave 
no  holes  or  thin  places  near  to  the  sheet.  The  excessive  use  of 
the  blower  w'hile  cleaning  fires  should  be  carefully  guarded 
against ;  it  should  be  opened  only  wide  enough  to  prevent  the  gas 
and  smoke  coming  out  the  door.  The  manner  of  handling  the  fire 
when  the  engine  is  stored  has  already  been  explained. 

INSTRUCTION. 

Instruction  is  the  key-note  to  fuel  economy,  but  to  be  efifec- 
tive,  it  must  be  followed  by  supervision  and  demonstration.  In- 
struction by  means  of  books  on  fuel  economy  is  good,  instruction 
by  correspondence  courses  is  also  good,  and  instruction  by  lec- 
tures direct  to  the  men  is  best,  but  if  any  or  all  of  these,  made  up 
of  proper  information,  are  supplemented  by  practical  demonstra- 
tions on  the  engines  and  followed  up  by  constant  supervision,  the 
nearest  to  ideal  conditions  will  obtain. 

Instruction  in  whatever  form  should  be  given,  not  only  to 
engineers  and  firemen,  but  to  round-house  foremen,  boiler  mak- 
ers, hostlers,  hostler  helpers,  fire  builders,  engine  watchmen,  grate 
men  and  fire  cleaners.  And  if  officials  of  the  operating  and  me- 
chanical departments  attend  the  classes  occasionally,  it  will  have 
a  good  influence,  as  well  as  keep  them  posted  as  to  what  instruc- 
tion is  being  given  and  so  be  in  a  position  to  give  support  in  hav- 
ing the  instructions  carried  out. 

Upon  the  round-house  foremen,  boiler  makers  and  grate  men 
should  be  impressed  the  importance  of  having  the  draft  appli- 
ances, grates,  flues  and  all  parts  that  make  for  fuel  economy,  in 
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proper  condition  when  the  eng^ine  goes  out,  and  a  clear  under- 
standing of  what  proper  conditions  are,  should  be  insisted  upon. 

Hostlers,  hostler  helpers,  engine  watchmen  and  fire  cleaners 
should  be  instructed  in  proper  methods  for  building  the  fire,  its 
care  up  to  the  time  of  delivery  on  the  going  out  track,  and  the 
condition  it  should  be  in  when  delivered,  proper  methods  of  clean- 
ing the  fire,  and  when  these  men  are  in  line  of  promotion  to  the 
position  of  fireman,  they  should  receive  the  same  instruction  given 
to  firemen. 

The  present  method  followed  on  most  roads  of  sending  a 
new  man  out  as  a  student  fireman  to  learn  to  fire  from  a  fireman 
who  possibly  may  be  making  his  first  trip  for  pay,  is  the  poorest 
possible.  It  is  the  failure  to  do  successful  work  when  so  started 
that  causes  so  many  to  become  discouraged  and  quit,  and  thus 
keep  the  service  filled,  particularly  in  a  busy  season,  with  green, 
dissatisfied  and  unsatisfactory  men.  And  this  practice  brings 
about  a  method  of  firing  by  which  the  fireman  keeps  up  steam 
when  all  conditions  are  right,  but  which  is  very  extravagant  in 
coal  consumption,  and  when  adverse  conditions  are  encountered, 
results  in  steam  failures.  All  this  would  be  obviated  if  proper 
methods  were  followed  from  the  start.  It  should  be  the  aim  to 
get  these  green  men  into  the  instruction  car  before  thev  make  a 
trip  and  give  them  a  clear  understanding  of  the  theoretical  part 
of  the  work,  as  well  as  an  explanation,  so  far  as  possible,  of  the 
practical  part,  and  then  their  first  two  or  three  trips,  or  more  if 
necessary,  should  be  made  with  the  demonstrator  instructor  to 
give  them  a  right  start  and  a  right  start  is  of  the  greatest  import- 
ance in  any  undertaking. 

The  demonstrator  instructor  should  have  only  such  territory 
and  men  under  him  that  he  can  ride  with  each  man  at  least  two 
or  three  times  a  month  and  in  this  way  keep  them  up  to  proper 
work.  While  it  is  a  fact  that  the  engineers  and  firemen  receive 
the  highest  pay  outside  of  official  positions  on  the  road,  it  is  also 
true  that  the  majorit}-  of  them  need,  like  other  employees,  direc- 
tion and  supervision. 

No  management  would  think  of  starting  men  in  the  shops 
wdthout  some  direction  and  supervision,  and  the  supervision  would 
be  continued  at  all  times.     The  man,  who  bv  his  faithful  work. 
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shows  that  he  does  not  need  supervision,  is  the  one  who  is  pro- 
moted. 

The  cost  for  material  for  repairs  to  our  locomotives  is  only 
about  40%  of  the  cost  of  fuel  to  operate  them,  while  the  cost  of 
labor  for  repairs  and  terminal  care  is  only  46%  of  the  cost  for 
fuel  and  labor  to  operate  our  locomotives,  so  it  would  seem  rea- 
sonable to  assume  that  the  same  amount  of  supervision  be  had 
over  this  labor  and  material  as  is  had  in  shop  management,  but 
have  we?  Xo,  far  from  it;  it  is  safe  to  say  that  for  every  20 
first-class  workmen  in  our  shops  we  have  a  foreman.  How  many 
foremen  or  road  foremen  of  engines  have  we  on  our  57,000  loco- 
motives ?  No  exact  figures  are  obtainable,  but  we  think  that  one 
road  foreman  for  every  150  engines  is  a  safe  estimate.  In  the 
face  of  these  figures  no  intelligent  man  can  deny  the  fact  that 
great  saving  can  be  brought  about  by  closer  supervision  of  the 
men  on  the  engines.  We  believe  there  is  w^ork  enough  outside  of 
the  matter  of  fuel  economy  for  the  road  foreman  and  it  would  be 
one  of  the  best  possible  investments  to  train  a  corps  of  men  espe- 
ciallv  for  this  work,  and  have  enough  of  them  so  there  would  be 
at  least  one  for  every  fifty  crews. 

^^'hilc  methods  of  instruction  have  been  widely  and  ably  dis- 
cussed hv  this  Club  and  other  organizations,  we  believe  there  is 
still  much  to  be  said  and  particularly  so  as  to  just  what  the  in- 
struction should  be. 

The  first  essential  is  a  well  equip])ed  instruction  car,  fitted  up 
with  apparatus  and  in  charge  of  a  competent  instructor,  who, 
where  possible,  should  be  a  practical  engineer.  The  difficulty  of 
securing  practical  men  as  instructors  will  no  doubt  be  great,  but 
arrangements  could  be  made  with  some  of  our  technical  schools 
to  train  men  in  the  theoretical  part  of  the  work,  or  supply  instruc- 
tors to  work  with  the  practical  man  in  the  education  of  the  men. 
In  fact,  we  believe  that  the  extension  department  of  our  State 
College  wH3uld  be  only  too  glad  to  train  men  along  these  lines, 
could  they  be  assured  of  openings  for  them,  or  the  Scranton 
schools,  through  their  railway  department,  would  either  instruct 
the  men  direct,  or  furnish  instructors. 

r>esides  apparatus  for  instruction  on  the  principles  of  the 
chemistry  of  combustion,  other  apparatus  should  be  provided  for 


Locomotive  Fuel  Economy.  385 

tlistilling-  the  gas  from  coal,  and  catching  some  of  it,  and  showing 
how  it  can  be  used  to  advantage,  or  how  much  or  all  of  the  gas 
may  be  lost  by  improper  methods  of  firing,  evaporation  test  ap- 
paratus in  which  some  of  the  gas  from  the  coal  can  be  burned, 
and  the  economy  of  a  slow  rate  of  combustion  over  a  rapid  rate 
shown.  Show  that  the  rapid  rate  is  the  one  where  the  black  smoke 
is  made,  and  that  the  black  smoke  is  the  carbon  of  the  hydro-car- 
bon gases,  and  represents  a  loss  of  14,500  B.  T.  U.  for  every 
pound  so  escaping,  also  that  with  the  black  smoke  is  escaping 
quantities  of  partially  burned  carl^on  in  the  form  of  a  colorless 
gas  known  as  carbon  monoxide,  and  that  each  pound  of  carbon 
so  burned  represents  a  loss  of  10,000  B.  T.  U.  That  the  forma- 
tion of  the  smoke  and  the  carbon  monoxide  is  due  to  supplying, 
coal  faster  than  the  draft  appliances  can  supply  oxygen  through 
the  medium  of  the  air  to  burn  it.  The  matter  of  draft  and  draft 
appliances  and  their  adjustment  should  be  gone  into  with  the  help 
of  stereopticon  pictures.  These  pictures  should  show  the  interior 
of  the  fire-box  with  the  fire  burning  under  dififerent  conditions,  a 
viev/  of  the  front  end  as  well  as  the  boiler  in  longitudinal  sec- 
tion. The  necessity  of  having  the  air  come  in  through  the  grates 
to  have  the  oxygen  thoroughly  mix  with  the  fuel  elements  of  the 
coal  should  be  brought  out  strongly,  and  in  this  connection  the 
necessity  of  swinging  the  door  after  each  shovelful  of  coal  is  put 
in,  should  be  impressed.  Also  that  the  air  mixes  best  with  the 
coal  if  a  light  fire  is  carried  and  the  fresh  fuel  added  in  thin  lay- 
ers. \"iews  should  be  shown  on  the  canvas  picturing  the  im- 
proper fire  as  w^ell  as  the  proper  one.  A  fire  with  a  hole  in  it 
should  be  shown,  and  the  exact  reason  such  a  fire  wnll  not  pro- 
duce heat  explained ;  also  a  clinkered  fire,  and  what  the  presence 
of  the  clinker  means  and  how^  to  avoid  it.  A  picture  showing  a 
tender  properly  coaled  and  trimmed  should  be  shown,  and  any 
other  views  that  local  conditions  make  desirable.  The  importance 
of  co-operation  of  the  engineer  and  fireman  should  be  taken  up 
and  strongly  impressed  on  the  men.  Instruction  in  this  way,  or 
when  this  is  not  convenient,  instruction  by  means  of  carefully  pre- 
pared instruction  books,  will  lay  the  foundation  for  the  most  im- 
portant part  of  the  w'ork.  namely,  the  demonstration  on  the  en- 
gines in  actual  service.  This  world  is  certainly  filled  with  many 
Missourians  and  a  large  number  of  them  are  to  be  found  on  our 
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locomotives,  so  many  in  fact  that  I  sometimes  wonder  if  that 
State  is  not  becoming  depopulated  by  emigration,  as  so  many  of 
the  men  have  to  be  shown.  The  demonstrator  instructor  should 
be  an  engineer  of  not  less  than  two  years'  experience  in  that  po- 
sition, wdio  thoroughly  understands  the  theoretical  part  of  the 
business,  and  who  is  able  to  take  the  scoop  and  fire  an  engine  over 
the  entire  division  if  need  be,  to  show  that  the  theoretical  part  is 
practical  in  service,  and  when  the  two  are  combined  far  better  re- 
sults will  be  had  than  with  either  alone.  Show  how  the  fire 
should  be  built  up  at  leaving  time,  so  that  when  stirred  out  or 
broken  up,  as  the  start  is  to  be  made,  that  a  clean  bright  fire  will 
be  had,  one  that  is  even  in  thickness  over  the  grates,  and  only 
just  heavy  enough  to  stand  the  work  the  engine  is  to  do.  Show 
how  if  the  fire  is  bright  all  over  and  not  too  thick,  the  air  will 
come  through  equally  at  all  points,  the  fire  will  not  be  torn  in 
holes,  and  much  less  coal  burned  than  if  the  start  was  made  with 
a  dull,  heavy  fire.  That  by  firing  light  and  often,  and  taking  pains 
to  break  up  the  large  lumps,  and  covering  as  large  a  surface  as 
possible  with  each  shovel  of  coal,  and  the  door  closed  after  each 
shovelful,  that  much  less  coal  will  be  used,  an  evener  steam  pres- 
sure maintained  with  less  labor,  smoke  eliminated  in  a  great  meas- 
ure, and  his  work  for  the  company  more  economical  and  satisfac- 
tory. 

(The  practice  of  leaving  the  door  on  the  latch  after  each 
scoop  of  coal  or  after  each  fire  to  prevent  smoke,  is  efifective,  is 
simply  a  second  wrong  to  be  made  aright,  the  first  error  being  in 
putting  in  too  much  coal  at  a  time  or  too  often.  The  truth  is  that 
there  is  a  wrong  understanding  on  the  part  of  many  as  to  how 
or  under  what  circumstances  black  smoke  is  formed.  Many  be- 
lieve that  the  smoke  is  formed  on  account  of  low  fire-box  tem- 
perature, when  in  fact  it  is  impossible  to  form  black  smoke  un- 
less we  have  a  temperature  of  at  least  1800  degrees  F.,  for  the 
reason  that  the  smoke  is  the  unburned  carbon  of  the  hvdro-car- 
bons  and  does  not  become  visible  until  it  is  separated  from  the 
hydrogen,  and  this  separation  does  not  take  place  until  a  temper- 
ature of  1800  degrees  is  had.  At  this  temperature,  if  there  is  an 
abundance  of  oxygen  present  and  in  touch  with  these  fuel  ele- 
ments, they  w^ill  both  burn,  and  only  colorless  gases  will  be  pro- 
duced.    In  most  cases,  where  opening    the    fire-box    to    prevent 
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smoke  is  effective,  it  is  due  to  the  fact  that  the  cokl  air  admitted 
above  the  fire  in  this  way  chills  it  below  this  splittin.c^-up  temj^er- 
ature  and  the  ^ases  escape  in  their  compound  form,  and  we  then 
not  only  lose  the  carbon  but  the  hydrogen  as  well,  and  will  have 
to  use  considerable  more  coal  to  make  up  for  this  loss.) 

Show  him  that  the  proper  time  to  add  fresh  coal  is  after  the 
gases  of  previously  added  coal  have  all  been  burned  off,  and  the 
fire  is  burning  with  that  white  incandescent  heat  that  is  so  blind- 
ing when  you  look  at  it.  Call  his  attention  to  the  fact  that  the 
coal  must  be  added  at  just  the  right  time,  and  if  so  added  there 
will  be  no  danger  of  the  fire  getting  away  from  him.  This  is  one 
of  the  hardest  things  to  teach  a  man  and  can  be  done  only  by 
practical  demonstration.  The  writer  has  had  many  firemen  say : 
"T  did  not  believe  it  possible  to  fire  an  engine  with  such  a  light 
fire  and  would  not  have  dared  to  tr}- ;  but  now  that  I  see  it  can  be 
done,  I  am  going  to  do  it."  Abuse  of  the  fire  on  the  part  of  the 
engineer  in  allowing  the  steam  to  slip,  leaving  the  lever  down 
too  long  in  starting  the  train,  or  failing  to  hook  up  when  tippling 
a  hill,  or  upon  striking  a  sag  or  flat  place,  is  often  the  cause  of 
heavy  fires  and  extravagant  methods  of  firing  followed  by  so 
many  firemen.  If  the  fireman  has  the  experience  of  having  his  fire 
taken  away  from  him  once  or  twice  by  such  practice,  he  will  ever 
afterward  be  inclined  to  go  "loaded''  for  all  comers,  as  he  would 
rather  be  censured  for  having  too  much  coal  in  the  fire-box  than 
for  not  having  enough,  even  though  the  heavy  fire  will  not  pro- 
duce as  much  steam.  The  harm  fulness  of  this  wrong  practice  on 
the  part  of  the  engineer  should  be  pointed  out  to  him  verv  clearlv 
and  proper  methods  of  handling  his  engine  insisted  upon.  The 
importance  of  shaking  the  grates  to  keep  them  free  from  ashes 
and  clinkers  as  far  as  possible,  should  be  impressed  on  the  fireman, 
but  at  the  same  time  he  should  be  cautioned  not  to  shake  them 
too  often  or  too  hard.  The  fireman  should  be  taught  to  use  his 
head,  to  figure  ahead  and  have  the  condition  of  his  fire  right  for 
different  parts  of  the  road,  so  that  when  a  shut-off  is  to  be  made 
the  fire  will  have  burned  down  so  that  if  the  engineer  has  figured 
to  have  room  in  the  boiler  for  water  and  increases  his  water  feed 
before  closing  the  throttle  (if  he  does  not  do  this  he  should  be  in- 
structed to  do  so),  the  pops  wdll  not  lift  and  black  smoke  will  not 
trail  over  the  train.     While  it  is  quite  proper  and  essential  to  let 
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the  fire  burn  down  under  these  conditions,  he  should  also  be  im- 
pressed with  the  necessity  of  not  going  to  an  extreme,  so  that 
when  steam  is  to  be  used  again  there  might  be  a  failure  of  pres- 
sure, or  more  coal  required  to  build  the  fire  up  again  than  was 
saved  by  allowing  it  to  burn  down. 

We  think  it  is  understood  that  all  efforts  to  fuel  economy 
must  be  subservant  to  the  conditions  necessary  to  pull  the  ton- 
nage and  make  the  time  required,  and  if  one  method  will  do  this 
and  another  will  not,  the  most  effective  method  must  be  followed, 
although  it  has  been  our  experience,  when  the  engine  is  in  even 
fair  condition,  the  best  results  will  be  had  when  the  light  and  fre- 
quent method  of  firing  is  followed.  The  engine  crew  must  work 
together  to  get  the  best  results,  so  the  instruction  should  be  un- 
derstood alike  by  them.  They  should  figure,  upon  reaching  a  ter- 
minal, to  have  the  fire  in  such  condition  that  after  the  engine  has 
been  left  on  the  terminal  track  by  them,  the  pops  will  not  open 
and  waste  a  lot  of  fuel,  neither  should  the  water  be  left  too  low 
or  the  fire  so  low  that  it  will  die  out,  particularly  at  the  flue  sheet, 
before  the  engine  will  have  been  taken  care  of  by  the  hostler  or 
engine  watchman.  The  fire,  water  and  steam  pressure  should  be 
as  outlined  in  a  previous  paragraph  on  "Condition  of  fire  at  com- 
pletion of  trip." 

The  exact  relation  of  the  traveling  engineer  or  road  foreman 
to  the  demonstrating  instructor,  or  just  what  his  title  should  be, 
is  a  matter  that  will  have  to  be  worked  out  locally.  The  title  cer- 
tainly should  not  be  traveling  fireman  on  account  of  lack  of  pres- 
tige such  a  title  would  produce,  and  the  duties  of  this  man  should 
be  apart  from  those  of  the  road  foreman. 

On  the  Erie  this  scheme  is  being  worked  out  experimentally 
on  two  divisions  by  a  man  on  each  division  with  the  title  of  super- 
visor of  locomotive  operation,  who  has  full  authority  over  the 
men  so  far  as  the  proper  operation  of  the  locomotive  is  concerned, 
and  who  looks  after  the  draft  appliances  as  well  as  all  other  parts 
or  conditions  that  make  for  fuel  economy,  and  they  are  getting 
remarkable  results. 

We  believe  that  no  man  should  be  placed  in  the  position  of 
demonstrator  instructor  who  cannot  take  the  scoop  and  demon- 
strate every  point,  or  if  unable  to  do  so,  point  out  clearly  what 
improper  condition  prevents  proper  results  being  had.     While  we 
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do  not  believe  he  should  fire  an  entire  trip  at  any  time,  unless  in 
case  of  emergency,  he  should  fire  far  enough  to  demonstrate  to 
the  doubting  ones  that  the  method  of  light  and  frequent  firing 
can  be  followed,  not  only  for  a  few  miles,  but  for  many,  not  only 
in  light  service,  but  in  the  heaviest  kind  of  service.  He  should 
also  impress  upon  the  fireman  wdien  he  takes  the  scoop  that  it  is 
not  for  the  purpose  of  relieving  him  of  his  work,  but  is  purely 
instructive,  and  he  will  be  expected  to  follow  methods  and  get 
results  as  shown.  In  riding  on  poor  steaming  engines,  to  deter- 
mine what  the  cause  of  steam  failure  is,  he  should  watch  the  ope- 
ration on  the  part  of  the  engineer,  test  for  valve  and  cylinder 
packing  leaks  and  fire  the  engine  himself  to  determine  accurately 
where  the  trouble  is.  The  engineer  should  be  instructed  on  these 
points  as  well,  so  that  the  common  report  of  "engine  don't  steam," 
will  be  supplemented  with  an  explanation  of  "why,"  so  the  round- 
house foreman  will  know  what  to  do  to  overcome  the  trouble.  He 
should  have  the  supervision  of  the  hostlers,  fire  cleaners  and  en- 
gine watchmen  and  the  condition  of  the  fires  at  terminals.  His 
report  on  quality  of  coal  used  and  manner  of  charging  it  to  en- 
gines, should  have  much  weight. 

The  value  of  the  papers  read  and  discussed  at  the  conventions 
of  the  International  Railway  Fuel  Association,  and  the  Traveling 
Engineers'  Association  is  great,  and  every  railroad  management 
should  allow  their  traveling  engineers  and  fuel  men  to  attend  and 
urge  them  to  take  part.  It  would  be  time  and  money  well  spent 
if  these  men  were  also  to  become  members  of  the  Railroad  Club 
in  their  immediate  vicinity  and  afiforded  an  opportunity  to  attend 
meetings,  as  it  would  broaden  their  knowledge  and  increase  their 
efficiency. 

In  conclusion,  we  wish  to  repeat  that  we  are  very  much  in 
earnest  in  all  we  have  said,  and  hope  it  will  be  the  means  of  some 
deep  thought  and  proper  action  on  the  part  of  those  who  are  in 
a  position  to  bring  about  these  changes.    Gentlemen,  I  thank  you. 

MR.  WM.  ELMER :  I  move  that  the  Club  offer  a  hearty 
vote  of  thanks  to  Mr.  Kinyon  for  his  very  instructive  paper. 

The  motion  was  seconded  and  carried  by  unanimous  vote. 

PRESIDENT:  We  have  men  here  capable  of  discussing 
this  paper  and  we  would  like  to  hear  from  them.     To  open  the 
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discussion  I  will  call  upon  Prof.  A.  J.  Wood,  of  the  engineering 
department  of  State  College. 

PROF.  A.  J.  WOOD:  I  suppose  the  title  of  this  paper 
might  read.  "Hot  Shot  From  the  Firing  Line;"  and  w'hile  some 
mav  sav  that  this  is  what  we  are  doing  every  day,  it  seems  to  me 
there  are  many  things  taken  up  that  deserve  most  careful  consid- 
eration. 

If  we  can  save,  say  i%  on  lubrication.  5%  in  selection  of 
fuel,  5%  from  better  firing,  5%  by  improvements  in  front  end, 
5%  from  brick  arch  and  prevention  of  scale,  and  so  on  for  all  the 
possible  places,  and  could  secure  them  all  in  one  locomotive,  we 
might  run  on  very  little  coal.  ]\Iy  point  is  that  each  condition 
must  be  considered  by  itself  and  if  we  get  say  more  than  15% 
saving  by  cutting  down  the  losses  to  a  minimum,  something  was 
radically  wrong  to  begin  with. 

I  spent  a  dav  with  ^Ir.  Kinyon  last  summer,  where  I  ob- 
served the  working  of  locomotives  fired  by  men  coming  under 
Mr.  Kinvon's  instruction,  and  can  say  without  prejudice  that  he 
has  got  results  in  the  way  of  better  combustion.  The  absence  of 
smoke  does  not  alicays  indicate  economy.  It  may  only  prove  air 
excess.  Black  smoke  represents  not  over  1%  of  the  heat  in  the 
coal.  On  the  other  hand,  absence  of  black  smoke  is  one  of  the 
best  indications  of  good  combustion.  Closely  allied  to  the  gen- 
eral question  of  smoke  is  the  chemical  make-up  or  composition  of 
coal.  We  find  those  who  have  studied  fuel  economy  for  years 
disagree  materially  on  the  nature  of  the  volatile  matter  and  its 
effect  on  the  general  question  of  economical  combustion.  One 
of  the  present  needs  is  a  systematic  study  of  the  coals  of  Penn- 
sylvania, both  as  to  their  composition  and  their  behavior  in  a  fur- 
nace. 

Those  who  have  studied  the  problem  know  that  the  fireman 
is  limited  in  getting  results  from  much  of  the  coal  put  into  his 
hands.  The  author  of  the  paper  calls  attention  to  the  fact  that  if 
a  uniform  grade  of  coal  can  be  selected  and  the  firemen  become 
familiar  with  its  characteristics,  they  will  handle  it  to  the  best  ad- 
vantage. In  this  suggestion  alone  lies  a  possibility  of  much  sav- 
ing. Again,  one  engine  will  burn  a  certain  grade  of  coal  much 
better  than  will  another.     An  ideal  condition  would  be  to  reduce 
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all  the  tests  and  experience  down  to  such  a  basis  that  having  given 
a  certain  chemical  composition  of  the  coal,  with  a  determined  rate 
of  evaporation,  that  coal  is  worth,  say,  a  dollar  a  ton  at  the 
mines.  Coal  could  then  be  bought  for  one  section  with  more  uni- 
formity and  a  promise  of  better  results.  But  this  is  a  condition 
which  we  have  not  reached,  partly  because  of  the  demand  and 
supply  of  coal. 

The  instruction  of  firemen  should  be  taken  wath  the  precau- 
tion noted  in  the  paper,  that  to  be  effective  such  instruction  should 
be  accompanied  with  actual  demonstration.  Reference  is  made  to 
the  extension  work  of  the  School  of  Engineering,  the  Pennsylva- 
nia State  College,  and  this  leads  me  to  say  that  instruction  is 
being  carried  on,  under  the  direction  of  Dean  Jackson,  by  one  of 
the  largest  railroad  shops  of  the  country.  About  two  hundred 
regular  apprentices,  under  college  supervision,  are  taking  regular 
courses  for  six  hours  a  week,  the  hours  of  instruction  coming 
during  the  time  of  the  day  when  tbey  are  receiving  their  regular 
wages.  The  college  stands  ready  to  offer  a  similar  service  else- 
where. Noting  the  suggestion  in  the  paper,  and  applying  it  to 
the  question  under  discussion,  my  notion  is  that  if  we  can  take  a 
boy  at  the  age  when  he  is  beginning  to  form  some  idea  of  why 
a  common  coal-oil  lamp  burns  without  smoke  and  then  lead  him 
to  see  what  conditions  may  produce  imperfect  combustion — in  a 
word,  teach  him  the  theory  of  fuel  economy  and  smokeless  com- 
bustion— we  can  give  him  the  right  start.  This  should  be  fol- 
lowed by  taking  your  demonstrator  instructor  out  with  the  boy 
giving  him  the  application,  by  light  and  frequent  firing.  The  re- 
sult should  prove  a  saving  in  fuel  over  present  methods.  But  in- 
struction needs  not  be  limited  to  beginners.  On  the  theory  that 
an  intelligent  fireman  is  worth  more  than  an  ignorant  one.  the 
State  College  has  given  lectures  to  stationary  firemen,  using  dem- 
onstration apparatus  somewhat  similar  to  that  used  by  Mr.  Kinyon 
with  the  result  that  the  men  hearing  the  lectures  are  reported  to 
be  taking  more  interest  in  their  work.  The  college  mav  also  be 
of  service  along  similar  lines  with  locomotive  firemen.  Its  func- 
tion is  not  limited  to  one  method  or  to  one  center. 

With  your  permission  I  will  briefly  refer  to  a  saving"  of  about 
15%  in  the  coal  consumption  in  the  compound  locomotives  on  the 
Santa  Fe  using  two  super-heaters,  one  for  the  high  and  one  for 
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the  low  pressure  cylinders.  In  the  Buck-Jacobs  type  of  super- 
heater, of  which  I  am  speaking,  the  high  pressure  super-heater  is 
directly  in  front  of  the  front  head  sheet  and  the  low  pressure 
heater  in  front  of  that.  As  you  know,  the  aim  has  been  to  get  the 
advantage  of  super-heat  without  exceeding  a  temperature  of  450° 
F.  in  the  cylinders,  above  which  temperature  difficulties  arise 
chiefly  in  supplying  proper  lubrication.  Making  an  analysis  of 
one  of  the  runs  to  determine  what  gain  in  steam  consumption  is 
due  to  super-heating.  I  find  that  with  the  22°  F.  super-heat  in  the 
high  pressure  cylinder,  a  gain  in  that  cylinder  of  2.4%.  and  with 
93°  super-heat  in  the  low,  a  gain  of  7%.  making  a  total  of  9.4%. 
The  test  gave  10%  saving  in  steam,  and  a  range  of  11  to  19% 
saving  in  coal.  Although  not  enough  to  prevent  condensation 
(which  theoretically  should  be  the  case),  it  is  evident  that  the 
greater  gain  comes  in  the  low  pressure,  due  primarily  to  the  fact 
that  \yith  the  low  pressure  more  super-heat  can  be  secured  with- 
out exceeding  the  450°  in  the  cylinder. 

One  thing  more :  if  you  will  take  the  heat  contained  in  the 
3.1%  moisture  in  the  exhaust  of  the  high  pressure  and  apply  it 
to  further  super-heat  above  the  22°,  coming  out  with  saturated 
steam,  a  gain  will  be  found  of  7%  instead  of  2.4%.  the  tempera- 
ture in  this  case  reaching  470°.  Of  course,  this  would  require 
more  super-heating  surface.  If  limited  to  450°.  the  gross  gain 
would  be  about  5.5%.  Turning  to  the  low  pressure  cylinder:  if 
we  used  the  heat  (as  before)  in  the  condensed  steam  to  further 
super-heat  in  the  low  pressure  cylinder,  the  calculated  gain  will 
be  17%,  but  the  temperature  is  520°.  which  is  much  too  high. 
Restricting  the  temperature  to  450°.  the  gain  is  about  12%  in- 
stead of  the  7%  with  the  moisture  in  the  exhaust.  All  this  goes 
to  show  that  relatively  a  greater  gain  theoretically  can  be  effected 
in  the  low  than  in  the  high,  if  we  are  limited  in  the  maximum 
temperature  in  the  cylinder,  to,  say.  450°.  These  figures  show 
only  the  principle  involved  ;  a  complete  analysis  would  require  us 
to  take  in  the  question  of  cylinder  condensation. 

These  tests  on  the  Santa  Fe  open  up  an  important  way  of 
increasing  the  economy,  the  final  results  of  which  w^ill  be  watched 
with  interest.  There  are  yet  many  difficulties  to  be  met  and  trou- 
bles to  be  overcome. 

PRESIDENT:      Mr.    lohn    R.    Alexander.    General    Road 
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Foreman  of  Engines  of  the  P.  R.  R.,  is  with  us  and  we  would 
be  pleased  to  hear  from  him. 

^IR.  ALEXANDER:  Mr.  Chairman  and  Cxcntlemen :— It 
is  a  little  embarrassing  to  try  to  analyze  or  criticise  such  an  able 
paper  as  we  have  here  tonight.  I  am  very  much  intlerested  in  the 
subject,  and  especially  interested  in  seeing  the  man  higher  up  get 
w'hat  was  coming  to  them,  for  the  reason  that  a  good  many  of 
these  men  are  after  the  man  on  the  firing  line  365  days  in  the 
year,  and  I  hope  they  will  appreciate  what  has  been  said  in  re- 
gard to  putting  locomotives  in  condition  and  to  the  supply  of 
coal. 

We  think  that  if  a  fair  to  good,  but  most  of  all  a  uniform 
quality  of  coal  was  furnished,  and  they  would  stop  putting  on  a 
poor  quality  of  coal  that  prevents  a  good  engine  from  making  the 
required  speed  over  rolling  grades,  the  result  would  be  surpris- 
ing. As  it  is,  when  many  different  kinds  of  coal  are  furnished  I 
do  not  think  if  we  had  college  professors  firing  the  engine  they 
could  get  much  in  the  way  of  fuel  economy  or  in  the  prevention  of 
smoke,  as  is  required  by  the  usual  city  ordinances.  If  they  have 
a  change  of  coal  each  six  days  on  the  same  engine,  especially  when 
that  change  is  radical  to  the  extreme. 

I  would  like  to  ask  ]\Ir.  Kinyon  if  we  are  entirely  wrong  in 
thinking  lump  fuel  in  from  4  to  6-inch  cubes  is  objectionable. 
If  I  remember  aright,  the  testing  plant  at  the  St.  Louis  Exposi- 
tion made  some  elaborate  tests  of  fine  coal,  mixed  fine,  and  lump 
and  good  lump  coal,  and  the  outcome  was  that  the  best  evapora- 
tion w^as  had  w'ith  the  lump  coal  in  from  4  to  6-inch  in  size.  In 
other  words,  it  was  not  essential  to  break  it  up  as  fine  as  suggest- 
ed by  the  writer. 

The  question  of  nozzle  and  diaphragm  has  been  mentioned, 
and  there  isn't  anything  more  important  than  the  proper  adjust- 
ment of  draught  appliances.  There  are  but  a  few  roads  that  I 
know  anything  about  that  many  engineers  doesn't  think  some  par- 
ticular size  or  style  of  nozzle  is  the  best  for  the  engine,  and  a 
sure  cure-all  for  all  kinds  of  steam  failures.  It  is  unfortunate 
that  in  man}-  places  they  let  the  engineer  or  engine  house  man  de- 
termine the  adjustment  of  these  parts.  In  the  earlv  stage  of  a 
new  type  of  engine  coming  on  tthe  road  it  should  be  determined 
by  some  proper  authority  the  proper  size  of  the  nozzle  and  the 
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best  arrangement  of  diaphragm  for  burning  the  average  grad'^  of 
coal  furnished,  after  which  these  parts  should  be  the  last  thing  to 
change  to  get  results. 

Another  thing  he  mentions  is  the  petticoat  pipe.  Does  he 
mean  the  drop  extension  of  the  stack  or  smoke  bell  in  large  en- 
gines that  do  not  have  any  room  on  the  outside  for  size  of  stack? 
We  do  not  call  that  a  petticoat  pipe,  but  agree  with  him  as  to  the 
removal  of  all  old  style  petticoat  pipes  that  extended  down  over 
the  top  of    the  nozzle. 

In  the  matter  of  fuel  economy  as  a  general  proposition,  I 
really  believe,  as  far  as  the  enginemen  and  firemen  are  concerned, 
that  the  engineman  is  responsible  for  more  waste  of  fuel  than  the 
fireman.  In  regard  to  the  matter  of  instruction  and  demonstra- 
tion as  outlined  in  the  paper,  I  think  nine  parts  of  it  ought  to  be 
demonstration  and  one  part  instruction,  and  that  one  part  carried 
to  them  out  on  the  road.  The  only  rules  that  should  be  placed  be- 
fore them  ought  to  be  short,  something  like  "do  not  swear,"  short 
and  to  the  point.  The  only  rule  that  the  fireman  of  average  in- 
telligence needs  is  to  carry  a  light  fire,  swing  the  door  between 
each  fire  and  "Do  not  let  the  safety  valves  blow  ofif  steam,  from 
one  end  of  the  road  to  the  other."  This  with  proper  handling  of 
the  engine,  on  the  engineman's  part,  which  includes  maintaining 
the  proper  amount  of  water  in  the  boiler, will  save  all  the  fuel  that 
can  be  asked  of  them.  I  have  seen  efforts  to  save  coal,  when  fir- 
ing with  too  little  coal,  resulting  in  a  waste  of  coal.  A  certain 
amount  is  necessary  to  do  a  certain  amount  of  work,  and  it  is  up 
to  the  fireman  to  fire  at  the  right  time,  all  of  which  is  outlined  in 
the  paper  very  thoroughly.  The  thought  that  he  is  helped  in  car- 
rying a  good  fire  by  the  theoretical  knowledge  of  combustion  does 
not  appeal  to  me  very  strongly.  How  coukl  a  fireman  on  one 
of  our  large  modern  engines  know  how  much  air  does  or  should 
go  into  the  fire-box?  He  has  no  means  at  hand  to  regulate  the 
supply,  as  air  openings  located  under  the  grates  are  wide  open 
under  all  conditions  ;  in  fact,  one  of  our  best  steaming  class  of 
engines  was  about  worn  out  before  the  master  mechanic  found 
out  how  much  air  openings  they  ought  to  have  in  the  ash  pan.  At 
the  same  time  I  do  not  want  you  to  think  for  a  moment  that  it 
would  not  be  worth  while  for  any  young  man  to  dig  out  all  kinds 
of  information  in  regard  to  all  kinds  of  work,  but  when  it  comes 
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to  stoking-  30,000  pounds  of  coal  in  10  hours,  or  100  miles,  there 
is  but  little  time  to  remember  much  of  the  printed  matter  you  have 
forced  that  fellow  to  study  in  addition  to  carrying  the  light  fire 
and  not  letting  the  engine  blow  off. 

The  importance  of  construction  work  may  be  illustrated  by 
the  methods  employed  when  cleaning  fires.  Sometimes  I  think  it 
would  be  as  profitable  to  examine  the  contents  of  the  ash  car  and 
see  the  amount  of  good  fuel  wasted  as  it  is  to  visit  the  scrap  iron 
yard.  It  is  not  a  common  practice  when  engines  arrive  on  ash- 
pit tracks  for  the  fire  cleaners  to  first  lower  both  drop  grates  and 
knock  out  all  fire  and  dirt  on  the  drop  grates  and  then  to  hoe  out 
through  these  openings  both  good  fire  and  cinders  from  over  the 
shaker  grates.  On  the  other  hand,  what  should  be  done,  wdiether 
the  engine  comes  in  with  a  big  or  little  or  clean  or  dirty  fire,  is 
first,  to  shovel  out  all  cinders  over  the  shaker  grate  and  then  to 
pull  the  good  fire  from  over  the  drop  grate  back  on  the  shaker 
grates,  and  then  lower  the  drop  grates  and  proj^erly  clean  the 
front  and  back  ends,  then  raise  the  front  drop  and  push  good  fire 
over  the  front  grates  and  rake  the  remaining  clinkers  out  through 
the  back  drop,  and  then  rebuild  the  fire  over  the  front  half  of  the 
grates.  This  method,  which  T  have  no  doubt  the  writer  of  this 
pa])er  will  agree  is  the  best  and  most  economical  when  cleaning 
or  banking  fires,  does  not  entail  much  instruction,  but  does  entail 
a  great  deal  of  supervision  to  get  results. 

While  I  can  fully  concur  in  the  several  recommendations  to 
keep  in  good  condition  all  boiler  and  mechanical  appliances.  I 
would  be  all  mixed  up  to  entirely  agree  with  the  suggestion  of 
always  closing  the  fire  door  between  fires.  I  am  familiar  with 
some  fairly  accurate  boiler  tests  that  show  that  mider  ordinary 
working  conditions,  with  a  good  light  fire  and  same  grade  of 
coal,  there  is  considerable  advantage  in  leaving  the  door  against 
the  latch. 

Is  it  not  a  fact  that  the  fire-box  is.  first  of  all.  a  gas  producer 
and  with  the  frequent  changes  in  working"  conditions,  where  the 
fire  cannot  be  as  quickly  changed  as  the  conditions  demand,  when 
a  portion  of  the  air  necessary  to  support  combustion,  even  if  cold 
should  be  admitted  above  the  fire,  as  for  instance  when  the  en- 
gine is  running  fast  and  working  hard  at  30  or  40%  cut  off,  the 
firing  must  be  rapid  and  a  continuous  performance,  which  means 
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that  the  door  is  wide  open  most  of  the  time,  and  while  we  under- 
stand that  cold  air  does  not  aid  combustion  but  rather  white- 
washes the  low  temperature  gases,  the  door  slightly  open  as  when 
on  the  latch  serves  a  two-fold  purpose,  as  in  a  measure  it  pre- 
vents a  tendency  of  the  strong  draft  to  pull  the  fire  either  in  holes 
or  towards  the  flues,  and  second,  to  reduce  the  amount  of  gas 
produced  by  checking  the  rush  of  air  coming  through  the  bright 
fire,  at  least  until  the  lighter  volatile  gases  are  consumed.  It  may 
also  be  true  that  when  the  working  condition  could  be-  made  uni- 
form it  would  be  possible  to  obtain  the  happy  combination  of  a 
bright  fire  of  proper  thickness  which  would  in  turn  make  the  gas 
producer  a  perfect  and  smokeless  consumer.  I  fear,  however, 
these  conditions  are  more  ideal  than  practical. 

Another  point  in  conclusion :  I  w-ould  hesitate  to  endorse  the 
suggestion  to  have  the  work  of  fuel  economy  placed  under  the 
supervision  of  an  additional  force  of  experts.  What  good  reason 
is  there  why  all  work  of  this  character,  so  far  as  relates  to  loco- 
motives in  service  and  enginemen  and  firemen,  that  could  not  be 
well  taken  care  of  by  the  road  foreman  of  engines  or  traveling  en- 
gineer? If  they  are  not  experts,  they  should  be,  if  not  they  are 
not  the  right  men  on  the  job;  but  I  do  not  encourage  too  many 
bosses,  which  always  means  a  division  of  authority  and  no  one 
responsible  for  anything. 

PRESIDENT:  Perhaps  Mr.  Elmer,  Master  Mechanic  of 
the  P.  R.  R.,  will  tell  us  wdiy  they  do  not  find  out. 

MR.  WAI.  ELMER:  I  must  say  Mr.  Alexander  hit  the 
Pennsylvania  Railroad  about  as  hard  as  any  of  the  rest  of  them 
in  that  remark.  It  was  left  for  the  St.  Louis  testing  plant  to 
bring  out  the  fact  that  our  heavy  freight  engines  did  not  have 
near  enough  air  getting  in  the  ash  pan. 

One  or  two  points  I  made  note  of  while  the  paper  was  being 
read.  In  regard  to  brick  arch,  requirements  as  to  stay  bolt  in- 
spection on  the  railroad  with  which  I  am  connected  seem  to  me 
pretty  nearly  prohibitive  of  the  use  of  any  brick  arch.  A  seven- 
day  inspection  period  would  mean  perhaps  that  we  would  have  to 
tear  down  and  build  up  more  dollars'  worth  than  we  could  save  in 
the  coal  we  burned  in  those  seven  days.  I  have  not  had  an  analy- 
sis made  of  the  cost  of  the  arches  for  our  heavy  engines,  and  if 
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Mr.  Kinvon  has  nnv  infc^rmatiou  on  tliat  point  I  would  be  obliged 
to  hini  for  it. 

It  nia}'  be  of  interest  to  the  members  of  the  Club  to  refer  for 
a  moment  to  a  demonstration  to  which  I  have  had  attention  called 
recently  in  Pittsburgh  concerning  the  consumption  of  pulverized 
coal.  In  the  Phipps'  Power  Building  there  is  a  Babcock  &  Wil- 
cox boiler  rated  at  250  horse-power  which  has  been  burning  pul- 
verized fuel  for  several  months.  A  few  years  ago  the  Pennsyl- 
vania Railroad  attempted  to  burn  pulverized  fuel  and  the  experi- 
ments were  practically  a  failure.  There  was  a  material  deposit 
of  slag  on  the  heating  surfaces,  which  was  almost  like  an  enamel 
baked  on  and  had  to  be  chipped  off.  But  the  restilts  on  these  B. 
&  W.  boilers  seem  to  lead  to  the  belief  that  perhaps  there  may  be 
a  future  for  the  burning  of  pulverized  coal  in  a  locomotive  fire- 
box. The  people  who  are  back  of  that  installation  have  a  set  of 
drawings  of  one  of  our  boilers  and  are  now  working  upon  a 
scheme  to  see  whether  they  can  put  in  an  apparatus  powerful 
enough  to  do  the  work.  The  quantity  of  coal  which  has  to  be 
consumed  to  take  one  of  our  heavy  trains  over  the  mountainous 
grades  amounts  to  considerably  over  5,000  poimds  of  coal  per 
hour,  and  while  their  plant  at  present  has  nothing  like  that  ca- 
pacity, they  believe  it  is  a  possibility  to  so  design  the  parts  that 
they  can  be  placed  within  the  physical  limits  of  the  size  of  a  loco- 
motive fire-box. 

]\Ir.  Kin}on  also  made  some  remarks  in  regard  to  the  accur- 
ate weighing  of  coal  when  engines  w^ere  starting  on  the  run.  It 
seems  to  me  that  would  be  a  very  desirable  thing  to  do  if  vou 
could  also  weigh  it  at  the  other  end.  Mr.  Kinyon  may  have  some 
method  by  which  the  amount  of  coal  left  in  the  tender  to  be  cred- 
ited to  the  crew  can  be  arrived  at,  but  it  has  ahvays  seemed  to  me 
that  unless  we  had  some  such  means  it  would  hardly  be  worth  while 
to  accurately  determine  the  amount  of  coal  issued.  The  question  is 
a  very  live  one,  because  the  railroads  generally  feel  that  if  a  w^ork- 
able  method  of  determining  how  much  coal  each  crew  uses  could 
be  arrived  at,  the  work  of  instructing  the  men  would  be  produc- 
tive of  better  results  and  a  good  deal  more  economy  could  be  ob- 
tained, about  which  we  are  now  in  the  dark. 

PRESIDENT :    Mr.  Scheck,  could  you  add  anything? 

'MR.  H.  G.  SCHECK :     I  certainly  appreciate  the  paper  we 
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have  heard  read  this  evening.  It  is  a  step  in  the  right  direction, 
but  if  the  engine  is  in  good  condition  when  leaving  the  terminal, 
before  going  out  on  the  road,  that  is.  to  have  the  steam  pipe  joints 
perfectly  tight  and  no  steam  leaks  at  pistons  or  valve  stems,  the 
cylinder  packing  and  valves  in  good  condition  and  the  engine  per- 
fectly drafted,  I  think,  without  any  demonstration  on  the  road,  if 
we  could  get  the  engine  in  this  condition  we  could  reduce  the  coal 
consumption  considerably. 

PRESIDENT  :  Can  we  hear  from  any  other  gentleman  on 
this  subject? 

MR.  C.  A.  RICHARDSOX  :  The  responsibilities  and  re- 
quirements of  enginemen  in  the  last  few  years  have  been  in- 
creased, and  they  must  of  course  be  men  of  ordinary  intelligence 
capable  of  grasping  and  absorbing  matters  of  instruction  that  per- 
tain to  their  line  of  business.  It  has  been  my  good  fortune  to  be 
an  engineman  for  a  good  many  years  and  have,  of  course,  noted 
in  my  experience  as  such  the  different  methods  of  firing,  and  I 
have  found  that  the  lighter  a  locomotive  can  be  fired  the  better 
results  follow.  But  I  do  contend  that  an  instructor  or  demon- 
strator should  be  one  in  fact  as  well  as  in  name.  Unfortunately, 
some  of  our  instructors  or  traveling  firemen  or  engineers  are  ad- 
dicted to  the  habit  of  riding  to  a  great  extent  on  passenger  en- 
gines, and  they  generally  get  on  at  the  starting  point  where  the 
conditions  of  the  engine  are  most  favorable  and  ride  a  distance 
before  the  engine  commence  to  fail,  and  they  get  off  and  say  she 
is  all  right,  instead  of  going  the  whole  length  of  the  run.  so  that 
the  true  facts  about  the  engine  and  enginemen  can  be  demon- 
strated to  them.  If  there  is  a  failure  after  they  get  off  they  say  it 
is  due  to  the  engineman. 

They  should  be  men  fully  competent  to  fill  the  positions,  and 
I  believe  enginemen  are  not  opposed  as  a  rule  to  such  instructions 
for  the  betterment  of  the  service.  It  is  to  their  advantage  to  get 
these  instructions  and  take  advantage  of  what  will  lessen  their 
labors  and  increase  their  efficiency. 

Of  course  we  all  understand  that  the  question  of  economy  is 
one  that  has  been  moralized  and  theorized  upon  until  it  has  al- 
most been  worn  threadbare.  But  it  can  stand  a  great  deal  of 
talking  about  yet.     It  might  be  applied  to    a    great  many  other 
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phases  of  life  on  the  same  line  as  has  been  spoken  of  by  the  gen- 
tleman tonight. 

I  want  to  say  this,  however,  that  the  paper  read  by  the  gen- 
tleman is  a  very  complete  one  and  deserves  our  thanks  and 
thoughtful  consideration.  It  is  one  that  should  be  in  the  hands 
of  every  one  who  is  connected  with  locomotive  service.  It  can  do 
no  harm,  but  it  can  do  a  great  deal  of  good. 

PRESIDENT :    Mr.  Turner,  can  we  hear  from  you  ^ 

MR.  L.  H.  TURNER:  Owing  to  the  fact  that  I  did  not 
have  an  opportunity  of  reading  the  advance  copy  of  Mr.  Kinyon's 
paper,  I  hardly  feel  competent  to  discuss  it  intelligently.  I  am 
satisfied,  however,  that  IMr.  Kinyon  thoroughly  understands  his 
business,  but  in  all  kindness  to  him,  will  say  that  every  master 
mechanic  and  round-house  foreman  should  be  thoroughly  familiar 
with  all  of  the  ideas  presented  by  'Mr.  Kinyon,  and  if  they  are 
not  familiar  with  them,  they  are  not  competent  men  in  their  posi- 
tions. 

Our  line  has  not  had  the  benefit  of  instruction  from  any  rep- 
resentative of  a  state  college,  or  any  other  educational  institution. 
We,  however,  have  a  very  active  board  of  educators  who  operate 
under  the  title  of  the  Brotherhood  of  Locomotive  Firemen,  and 
our  experience  has  been  that  they  devote  much  energy  and 
thought  in  trying  to  see  how  little  they  can  do,  and  how  much 
they  can  get  for  it.  I  feel  that  Mr.  Kinyon  has  omitted  one  im- 
portant point  in  his  paper,  and  that  is,  to  inform  us  as  to  what 
methods  we  shall  pursue  in  order  to  have  firemen  follow  his  in- 
structions and  perform  their  duties  in  the  same  manner  when  he 
or  some  one  else  is  not  watching  them  as  they  do  when  thev  are 
being  watched. 

We  would  like  to  know  what  to  do  in  order  to  have  men  re- 
frain from  going  in  on  sidings,  putting  in  a  big  fire,  then  placing 
themselves  on  the  seat  box  with  the  dampers  open,  fire  door  shut, 
causing  the  engine  to  pop  continuously  until  such  time  as  the  fire 
has  died  down  sufficiently  so  that  some  steam  can  be  generated. 

If  Mr.  Kinyon  will  devise  some  method  by  which  we  can 
obtain  these  results,  and  will  also  tell  us  where  to  find  men  who 
will  perform  their  duties  as  well  as  they  know  how,  and  do  so 
without  being  watched  constantly,  he  will  have  proved  himself  to 
be  a  valuable  adviser  to  railroads  in  general.    I  would  also  like  to 
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see  some  figures  as  to  the  amount  of  fuel  consumed  by  the  fire-, 
man  before  he  receives  the  instructions  advocated  by  Mr.  Kin- 
yon,  as  compared  with  the  amount  used  by  the  same  fireman  after 
he  has  been  thoroughly  instructed.  We  all  know  what  should  be 
done,  but  our  principle  difficulty  lies  in  getting  it  done  in  the 
proper  manner. 

PRESIDEXT  :    Air.  Kinyon,  will  you  close  the  discussion? 

MR.  KIXYOX  :  Answering  Mr.  Alexander  in  regard  to 
the  size  of  the  coal  in  the  St.  Louis  Exposition  tests,  I  hesitate  to 
question  the  facts  as  given  and  do  not  for  a  moment  doubt  the 
truth  of  the  statement  that  they  got  results  which  led  them  to  be- 
lieve that  4-inch  cubes  were  the  best  size,  yet  I  think  there  is 
some  dififerent  condition  between  the  operation  of  a  locomotive 
on  their  stationary  plant  and  one  in  actual  operation  on  the  road 
that  brings  about  the  difference.  I  am  not  prepared  to  say  just 
what  the  difference  is,  but  I  do  know  from  experience,  and  I  be- 
lieve I  can  point  out  to  you  that  from  a  reasoning  standpoint  that 
it  is  not  possible  to  get  as  good  results  from  those  large  cubes  of 
coal  as  it  is  from  smaller  ones.  If  you  will  figure  up  the  amount 
of  surface  exposed  to  the  action  of  the  air  on  a  lump  four  inches 
each  way.  and  the  surface  exposed  to  the  action  of  the  air  on  a 
number  of  cubes  2  inches  square  to  amount  of  the  cubical  con- 
tents of  a  four-inch  cube,  you  will  readily  see  that  we  are  going 
to  get.  in  coal  well  broken  up,  a  larger  surface  of  contact,  and 
in  combustion  you  must  have  the  air  in  actual  contact  with  the 
fuel  if  combustion  is  to  take  place.  And  not  onl}-  that,  but  when 
you  place  a  number  of  large  lumjxs  on  the  grates,  in  order  to  get 
a  solid  fire  and  do  away  with  the  large  openings  through  which 
air  will  come  freely,  you  must  make  a  much  thicker  fire  than 
would  otherwise  be  the  case.  And  I  am  confident  and  ready  to 
go  out  at  any  time  and  demonstrate  in  a  practical  way  with  coat 
broken  up  to  2-inch  size  I  can  fire  an  engine  with  far  less  coal, 
have  it  easier  for  myself  and  keep  an  evener  steam  pressure  than 
a  man  with  4  or  6-inch  cube  coal  can.  T  don't  care  who  he  is  or 
what  his  ability,  that  size  coal  will  handicap  him. 

In  the  matter  of  petticoat  pipes,  the  remark  in  the  paper  of 
course  did  not  apply  to  the  extension  of  the  stack  down  into  the 
front  where  with  the  large  front  ends  we  are  compelled  to  cut  out 
some    of    the    volume    of    the    front    end    by    putting    in    plates- 
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at  the  top  and  then,  of  course,  the  stack  must  be  brought 
down  to  meet  it.  This  really  gets  us  down  with  the 
base  of  the  stack  in  the  front  end,  and  a  bell  mouth 
casting  is  attached  to  the  base,  so  that  the  stack  is  really 
the  same  height  above  the  nozzle  as  in  the  smaller  front 
ends  where  the  stack  is  wholly  outside  the  smoke  arch  and  no  pet- 
ticoat pipe  used.  It  is  the  use  of  the  petticoat  pipe  with  a  flounce 
on  it.  and  supported  by  irons  from  the  smoke  arch,  that  we  do 
not  believe  in.  On  the  road  I  am  connected  with  we  had  some 
engines  with  no  petticoat  pipes  and  some  others  of  exactly  the 
same  size  and  style,  with  pipes,  and  those  without  the  pipes  gave 
better  results  in  fuel  economy,  steaming  properties  and  in  ability 
to  fire  them  without  smoke. 

Referring  to  the  matter  of  the  instruction  of  men  in  the  the- 
oretical part  of  their  work,  'Mr.  Alexander  says  they  have  been 
running  some  engines  on  his  road  for  some  time,  and  have  only 
discovered  lately  that  they  did  not  have  the  proper  openings  in 
the  ash  pan  for  the  best  results.  Why  didn't  they?  Simply  be- 
cause the  engineer  or  fireman,  the  men  who  are  in  a  position  to 
know,  did  not  possess  the  proper  amount  of  knowledge  to  deter- 
mine just  why  they  were  not  getting  better  results  from  these 
engines,  and  consequently  were  not  able  to  give  the  master  me- 
chanic information.  That  is  why  I  say  we  want  to  educate  the 
men  on  the  engine  as  far  as  possible  in  these  theoretical  things, 
so  that  they  can,  as  they  see  certain  results  produced,  determine 
by  a  process  of  reasoning  or  elimination  just  why  they  are  not  get- 
ting better  results,  and  then  be  able  to  make  an  intelligent  report. 

In  the  matter  of  the  brick  arch  removal  for  stav  bolt  tests, 
on  the  road  I  used  to  run  on,  the  Chicago,  Milwaukee  &  St.  Paul, 
I  don't  suppose  the  stay  bolt  tests  were  as  exacting  as  thev  are 
now.  I  do  not  know  that  they  are  as  exacting  in  that  localitv  now 
as  they  are  in  the  State  of  Pennsylvania  or  ^ew  York.  I  was 
out  on  the  old  road  last  summer  and  they  told  me  in  some  dis- 
tricts a  brick  arch  will  last  six  weeks,  in  some  perhaps  two 
months,  and  in  some  other  districts  where  they  burn  a  certain 
class  of  coal  they  have  to  renew  it  every  week.  But  in  a  talk  with 
I\Ir.  Parish  and  Mr.  ]\Ioore,  of  the  American  Arch  Company, 
recently,  I  was  informed  their  sections  are  now  put  up  so  that 
if  your  tests  are  to  be  made  as  often  as  each  seven  days,  a  row 
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of  bricks  next  to  the  side  sheets  can  be  removed  and  the  same 
bricks  replaced.  They  are  so  arranged  that  they  will  not  melt  or 
fuse  together;  in  fact,  are  designed  with  an  idea  of  preventing 
this,  so  that  they  can  be  removed  for  inspection  without  disturb- 
ing the  center  rows  and  the  brick  replaced.  The  expense  Would 
be  simply  the  cost  of  the  labor  for  removing  the  section  of  brick 
and  replacing  them. 

In  regard  to  weighing  coal,  while  at  Milwaukee  last  May  I 
had  occasion  to  investigate  their  methods  of  coaling  engines  at 
the  West  Milwaukee  plant  of  the  C,  M.  &  St.  P.,  and  they  have 
a  coaling  station  there  which  is  simply  an  immense  bin  on  a  scale, 
with  an  automatic  arrangement  so  that  when  an  engine  is  coaled 
the  weight  of  the  coal  in  the  bin  before  the  chute  is  opened  is 
known  and  when  the  chute  is  thrown  up  the  remaining  coal  in 
the  bin  is  weighed  and  substraction  is  made  by  automatic  appar- 
atus and  a  ticket  printed  showing  just  how  much  has  been  deliv- 
ered to  that  engine.  Some  such  means,  I  believe,  is  the  only  so- 
lution to  this  matter  of  getting  accurate  information  as  to  the 
amount  of  coal  put  on  an  engine.  It  involves  a  big  expense,  and 
means  that  we  must  have  that  sort  of  coaling  station  at  all  points. 
When  an  engine  comes  in,  if  it  is  in  chain  gang  service,  the  tank 
is  filled  up,  and  the  amount  necessary  to  fill  the  tender  charged  to 
the  man  bringing  the  engine  in. 

Mr.  Turner  asks  for  some  way  to  get  the  men  to  do  as  well 
when  we  are  not  on  the  engine  as  they  do  when  we  are.  I  had  a 
crew  running  into  Pittsburgh  on  the  B.,  R.  &  P.  that  it  mattered 
not  whether  I  was  on  the  engine  or  on  the  train,  or  not,  that  crew 
was  always  doing  business  right.  I  am  sorry  to  say  that  this  crew 
is  an  exception.  The  only  solution  of  the  problem  of  getting  men 
to  do  as  they  should  under  all  conditions  is  to  have  enough  super- 
vision, have  enough  men  in  these  instruction  and  supervising  ca- 
pacities to  keep  the  men  on  the  engine  on  their  jobs  all  the  time. 
With  a  man  for  every  fifty  engines,  and  a  limited  district,  he  is 
able  to  drop  off  a  train  and  check  them  up  unexpectedly.  That  is 
the  only  suggestion  I  have  as  an  answer  to  Mr.  Turner's  ques- 
tion. 

He  asked  if  I  had  any  figures  as  to  exact  results  obtained 
from  the  instruction.  I  am  sorry  to  say  I  have  not.  A  number 
of  years  ago  the  matter  of  fuel  economy  was  taken  up  with  the 
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B.,  R.  &  P.  and  the  then  jreneral  manager  smiled  and  said  "The 
B.,  R.  &  P.  sells  coal."  When  we  took  hold  there  were  no  accur- 
ate figures  of  what  had  been  done,  so  no. comparisons  could  be 
made. 

PRESIDENT:  If  Mr.  Kinyon  has  raised  any  point  in  his 
answers  that  any  of  the  members  want  to  take  up,  the  meeting  is 
still  open. 

MR.  A.  STUCKI :  To  study  this  problem  in  its  principles 
we  can  best  learn  from  stationary  boiler  practice.  There  are  a 
great  many  boilers  in  our  Pittsburgh  district  that  will  emit  black 
smoke  and  lots  of  it,  no  matter  how  careful  the  firemen  are  and 
where  there  is  black  smoke  there  is  a  waste  of  fuel  and  there  is  a 
menace  to  health  and  comfort.  I  think  most  of  us  will  agree  w'ith 
me  on  this  point. 

I  know  of  several  such  boilers  which  were  changed  in  an  in- 
expensive way  by  simply  admitting  heated  air  to  the  top  of  the 
fuel  without  adding  any  stokers  and  they  ceased  to  emit  black 
smoke  entirely  except  during  the  period  of  firing.  I  know  also 
of  a  large  power  plant  down  on  Brunot's  Island,  which  never 
makes  an}-  smoke  and  eager  to  know  why  I  personally  investi- 
gated the  case  and  found  that  again  a  sufficient  amount  of  heated 
air  is  admitted  to  the  top  of  the  fuel  bed,  and  in  addition  to  this, 
stokers  are  used. 

The  first  feature  can  easily  be  applied  to  a  locomotive  in  va- 
rious ways  and  a  great  deal  of  credit  is  due  to  the  Central  of 
Georgia  Railway  in  this  respect.  The  coal  there  costs  more 
than  in  Pittsburgh.  Their  Superintendent  of  Alotive  Power 
equipped  some  locomotives  with  a  hollow  arch  extending 
from  the  grate  upward.  The  iar  is  then  heated  in  passing 
through  this  arch  and  is  delivered  to  the  top  of  the  fire  just  where 
it  is  needed  to  burn  up  the  volatile  gases.  These  engines  burned 
102  pounds  of  coal  per  1000  ton  miles,  while  the  same  engines 
unaltered,  with  the  same  crew,  same  load,  same  track,  etc.,  burned 
142  pounds  per  1000  ton  miles.  This  is  a  tremendous  saving  and 
was  accomi^lished  in  such  a  simple  way.  For  further  details  see 
Railroad  Age  Gaccffc  of  August  5,  1910. 

In  the  matter  of  pulverized  coal,  we  also  have  to  learn  from 
stationary  practice,  as  Air.  Elmer  has  just  mentioned.  We  now 
know  that  coal  in  that  form  is  quite  success fullv  burned  in  sta- 
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tionary  boilers.  I  know,  of  a  large  plant  in  Erie  using  this  method 
exclusively,  and  w^e  may  find  ways  to  apply  the  experience  thus 
gained  to  locomotives  by  and  by. 

But  whatever  we  do,  we  should  not  blame  the  firemen  for  all 
the  trouble  and  Mr.  Kinyon  is  quite  right  when  he  says  that  the 
man  higher  up  has  to  take  a  hand. 

MR.  ELMER :  I  do  not  want  to  stick  pin  holes  in  this  splen- 
did paper,  but  I  want  to  bring  up  one  point  which  Mr.  Kinyon 
may  have  glossed  over  a  little,  in  regard  to  this  stay  bolt  inspec- 
tion where  they  have  brick  arches.  The  method  described  by 
Mr.  Kinyon  of  removing  side  bricks  I  happen  to  be  familiar  with. 
P>ut  the  point  which  he  did  not  bring  out  and  which  it  is  only  fair 
to  have  brought  out.  is  that  those  bricks  are  hot  and  some  time 
must  be  allowed  for  the  engine  to  cool  off.  We  have  figured  that 
an  engine  is  w^orth  about  $2.25  an  hour,  therefore  if  it  has  to  stand 
around  many  hours  waiting  for  those  bricks  to  cool  off  there 
would  not  be  so  many  dollars  left  to  pay  for  the  coal  that  is  going 
to  be  saved. 

MR.  S.  J.  GUTIERREZ :  I  would  like  to  ask  a  question : 
Does  he  not  find  that  a  great  deal  of  time  is  lost  breaking  up  coal 
which  could  be  used  by  the  fireman  to  advantage  in  keeping  up 
steam  on  the  locomotive  ?  And  would  it  be  of  any  advantage  to 
have  this  coal  broken  up  into  two-inch  cubes  on  the  coal  wharf 
and  relieve  the  fireman  ? 

MR.  A.  J.  HARNER :  I  have  listened  to  Mr.  Kinyon's  very 
interesting  paper  and  must  say.  "He  certainly  knows  his  business." 
He  thoroughly  understands  economy  at  the  terminals,  before  and 
after  the  engine  has  completed  its  trip. 

As  far  as  firemen  are  concerned  out  on  the  road.  I  find  it  is 
not  necessary  for  them  to  understand  combustion  or  the  chemical 
composition  of  coal.  All  they  want  to  know^  is,  how  to  place  the 
coal  in  the  fire-box  in  order  to  get  the  best  results. 

Mr.  Kinyon  stops  after  he  builds  up  the  fire  and  starts  again 
after  the  engine  completes  its  trip.  There  is  a  question  I  would 
like  to  ask — what  method  does  Mr.  Kinyon  teach  out  on  the  road, 
or  in  other  words,  how  does  he  place  the  coal  in  the  fire-box? 

MR.  KINYON  :  I  regret  very  much  that  some  representa- 
tive of  the  brick  arch  companies  is  not  here  to  answer  Mr.  El- 
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mer's  questions.  While  1  know  from  the  actual  handlini^  of  en- 
gines on  the  road  that  an  arch  is  a  very  desirable  thing,  yet  never 
having  had  the  care  and  responsibility  of  engines  at  terminals  I. 
probably  do  not  realize  the  difficulties  encountered  in  that  care  as 
I  ought. 

The  gentleman  in  the  rear  spoke  about  the  size  of  the  coal. 
The  trouble  with  lumps,  if  it  is  necessary  to  break  them  up,  and 
we  believe  it  is,  is  that  with  the  method  of  firing  which  I  have 
tried  to  explain,  oftentimes  a  number  of  lumps  come  down  be- 
hind the  coal  gate,  and  with  the  light  fire,  which  is  productive 
of  fuel  economy,  it  is  necessary  to  put  coal  on  at  the  right  second 
or  the  fire  will  get  away  from  you,  and  if  the  fireman's  attention 
is  taken  up  breaking  coal  rather  than  getting  it  into  the  fire  just 
at  the  right  time,  he  is  going  to  have  extravagance  rather  than 
economy.  For  that  reason  I  think  it  would  pay  to  have  the  coal 
broken  up  to  firing  size  before  being  placed  on  the  engine.  There 
is  a  difiference  of  opinion  as  to  what  that  size  should  be,  but  I 
am  ready  to  demonstrate  that  smaller  size  coal  gives  better  re- 
sults. 

I  feel  rather  humbled  by  the  remark  of  the  gentleman  in  the 
center  that  I  have  left  out  the  most  important  part  of  the  subject 
and  only  hit  each  end.  I  think  if  the  gentleman  had  a  copy  of  the 
paper  before  him  he  would  find  that  in  the  body  of  the  paper  we 
have  mentioned  several  times  the  method  as  being  a  light  and  fre- 
quent method  of  firing,  that  the  coal  be  added  in  small  quantities 
and  in  thin  layers.  And  to  have  those  additions  of  thin  lavers, 
the  coal  must  necessarily  be  broken  up.  As  to  the  exact  methods 
of  firing,  you  cannot  make  any  hard  and  fast  rules  as  to  the  exact 
thickness  of  the  fire  to  be  carried.  It  varies  with  conditions. 
Have  the  fire  built  up  heavy  enough  to  stand  the  work  the  engine 
has  to  do  and  no  heavier.  And  let  it  be  of  one  thickness  all  over 
the  grates.  If  you  have  an  engine  so  drafted  that  you  find  in  ac- 
tual work  she  steams  better  with  a  heavier  fire  at  one  part  of  the 
grate  than  another,  get  after  the  draft  of  that  engine  ;  there  is 
something  wrong. 

My  method  of  firing  is  to  start  with  a  fire  well  broken  up, 
even  in  thickness,  to  endeavor  to  have  maximum  pressure  with- 
out popping,  and  commence  firing.  The  coal  should  be  well 
broken  up,  the  door  opened  quickly  and  the  shovelful  of  coal  scat- 
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tared  over  as  large  a  surface  as  possible,  commencing,  say,  along 
the  right  side  of  the  box.  Then  let  the  next  scoop  full  go  along 
the  left  side,  and  the  third  scoop  full,  if  possible,  across  the  front 
of  the  box,  closing  the  door  after  each  shovelful  and  so  on.  The 
scattering  of  coal  is  something  all  men  cannot  do.  There  is  a 
great  knack  in  handling  the  scoop.  The  mistake  many  firemen 
make  is  in  lowering  the  right  hand  as  the  coal  is  delivered  in  the 
fire-box  and  throwing  the  coal  up.  with  the  mistaken  idea  that 
the  draft  will  distribute  the  coal.  It  will  distribute  it,  but  it  will 
put  it  just  where  you  do  not  want  it.  You  want  it  on  the  thin 
places,  and  that  is  where  the  draft  is  coming  through  strongest 
and  will  blow  it  away  and  pile  it  up  on  the  thick  places.  He  should 
have  the  right  hand  high  and  let  the  bottom  of  the  scoop  strike 
the  bottom  of  the  door.  This  helps  to  spread  the  coal,  it  relieves 
the  body  from  the  muscular  effort  of  stopping  the  momentum  of 
the  shovel,  and  if  the  man  can  be  taught,  just  as  the  bottom  of  the 
scoop  strikes  the  bottom  of  the  door,  to  give  the  shovel  handle 
a  little  twist,  he  can  make  the  shovelful  of  coal  spread  out  fan 
shape,  and  you  will  be  surprised  at  the  large  surface  covered  with 
a  single  shovelful  of  coal. 

The  great  trouble  I  find  with  firemen  is  that  they  are  afraid 
the  fire  is  going  to  get  away  from  them.  They  are  crowding  it 
all  the  time  and  they  seem  to  be  happy  only  when  they  have  the 
pops  up  and  the  black  smoke  rolling.  When  I  started  firing  sev- 
eral years  ago,  the  engineers  said  to  me :  "Son,  you  keep  the 
black  smoke  a-rolling  or  there  will  be  trouble."  I  was  young  and 
strong  and  I  did  it.  There  is  a  strong  belief  on  the  part  of  a 
majority  of  enginemen  that  it  is  a  necessity  to  have  black  smoke 
to  keep  an  engine  hot.  There  are  sometimes  conditions  where  it 
is  necessary,  but  I  do  not  want  to  take  time  to  go  into  that  at  this 
meeting,  but  if  any  one  cares  to  write  me  in  connection  with  this 
point  I  will  be  pleased  to  send  them  an  explanation.  But  the 
method  of  firing  is  simply  light  and  frequent  firing,  supplying 
the  fuel  no  faster  than  the  draft  supplies  oxygen  through  the 
medium  of  the  air  for  proper  combustion.  We  have  some  men 
who  after  a  demonstration  of  this  kind  of  firing  go  out  and — it 
may  seem  a  reflection  on  previous  conditions  to  say  this — and  get 
the  efficiencv  with  one-half  the  fuel,  but  I  know  of  one  or  two 
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cases  where  that  was  done.  I  do  not  hesitate  to  say  that  an  aver- 
age of  20%  saving  is  possible  in  all  cases. 

Replying  further  to  Mr.  Alexander:  I  regret  very  much 
that  Mr.  Hayes,  of  the  Erie,  who  most  of  you  know,  is  not  here 
to  give  Mr.  Alexander  some  figures  on  what  they  have  found  to 
be  the  percentage  of  unburned  carbon  in  the  ashes  on  their  road. 
They  have  investigated  the  matter  very  thoroughly,  have  collected 
and  analyzed  samples  of  ash  from  all  their  ash  pits  at  division 
terminals  and  while  I  do  not  at  this  time  recall  the  exact  figures 
I  do  recollect  that  they  were  surprising. 

I  think  that  Mr.  Alexander  and  I  agree  perfectly  as  to  the 
proper  method  of  cleaning  fires,  as  reference  to  that  part  of  the 
paper  will  show.  I  also  agree  wnth  him  in  the  matter  of  much 
supervision  of  this  part  of  tthe  work,  particularly  where  much 
foreign  labor  is  used,  and  I  think  that  much  of  it  is  such. 

In  connection  with  his  remarks  on  the  matter  of  closing  the 
door  after  each  shovel  of  coal,  I  still  contend  that  if  they  get  ap- 
parently satisfactory  results  by  leaving  the  door  on  the  latch  after 
each  fire,  that  more  economical  results  would  be  had  if  the  nozzle 
were  opened  a  little  and  the  door  closed.  You  know  that  when 
an  engine  is  about  to  pop  it  is  the  practice  to  open  the  door  to 
prevent  the  pop  lifting,  and  if  this  is  efifective,  and  most  of  us 
know  that  it  is,  it  is  hard  for  me  to  understand  how  leaving  the 
door  on  the  latch  will  be  economical.  The  situation  reminds  me 
of  the  toper  who  was  asked  why  he  drank  whiskey  in  the  winter 
time,  replied  that  it  was  to  keep  him  warm,  and  when  asked  why 
he  drank  it  in  the  summer  said  that  it  was  to  keep  him  cool. 

I  cannot  concede  that  opening  the  door  reduces  the  amount 
of  gas  produced  from  the  coal,  as  the  amount  produced  does  not 
materially  depend  upon  the  air  coming  through  the  fire,  but  rather 
upon  the  fire-box  temperature  and  as  these  gases  commence  to 
evolve  at  about  350°  and  are  all  ofif  at  900°.  the  reduction  of  air 
through  the  fire  cannot  efifect  their  production  unless  the  fire  is 
deadened  so  much  by  the  admission  of  air  through  the  door  that 
the  temperature  is  reduced  below  the  evolving  temperature.  I 
know  that  an  engine  can  be  so  drafted  that  the  door  can  be  closed 
after  each  shovelful  of  coal  in  the  hardest  service  and  more  eco- 
nomical results  had  than  when  the  draft  conditions  require  the 
door  left  partly  open  for  the  reasons  given  by  Mr  .Alexander. 
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Referring  to  Mr.  Alexander's  concluding  remarks,  I  would 
say  that  if  the  force  of  traveling  engineers  can  be  increased  to  a 
point  where  they  can  look  after  the  matter  of  fuel  economy  ef- 
fectively, well  and  good,  but  I  doubt  if  this  can  be  done,  though 
the  two  forces  of  experts  could  quite  conveniently  come  under  the 
same  department  head  where  the  conflict  of  authority  and  respon- 
sibility would  not  occur.  This  is  the  plan  that  is  being  worked 
out  on  the  Erie  Raihvay  and  is  working  very  satisfactorily  so  far. 

PRESIDENT:  I  presume  that  closes  the  discussion  and  I 
am  sure  we  have  been  well  entertained.  We  will  now  listen  to 
the  reports  of  the  Secretary  and  Treasurer. 

SECRETARY'S  REPORT. 

To  the  Officers  and  Members  of  the  Raiha'ay  Club  of  Pittsburgh  : 

Gentlemen : — Your  Secretary  is  pleased  to  submit  below  the 
ninth  annual  report  of  the  Club  for  the  year  1909-1910. 

Our  membershi]3  reported  last  year  was  715.  There  have 
been  received  into  membership  during  the  past  year  176,  while 
two  members  were  reinstated.  There  have  been  lost  by  suspen- 
sion, resignation,  loss  of  address  and  death  during  the  year  141, 
making  the  present  membership  752,  an  increase  of  37  over  the 
previous  year.  It  is  to  be  regretted  that  we  are  compelled  to  show 
so  many  members  suspended  for  non-payment  of  dues,  but  those 
who  have  been  dropped  received  the  usual  notices  and  their  in- 
difference makes  it  advisable  to  drop  them  until  such  time  as  they 
may  see  fit  to  meet  the  delinquency  and  ask  for  reinstatement. 

The  events  of  the  year  should  certainly  be  gratifying  to  the 
officers  and  members,  which  is  due  to  the  .co-operation  of  both. 

The  papers  presented  were  of  especial  interest,  which  ac- 
counts very  largely  for  the  good  attendance  at  our  meetings.  It 
will  also  be  noted  that  the  advertising  in  the  Club  Proceedings  is 
steadily  increasing  and  our  "advertisers"  have  shown  their  loyalty 
by  continuing  to  give  us  their  support.  Their  assistance  depends 
very  largely  on  the  success  of  the  organization. 

We  had  the  misfortune  to  lose  by  death  during  the  year : 

Ge;o.  T.  Barnslky,  Wm.  Metcalf, 

Wm.  W.  Colburn,  Wm.  J.  Post, 

G.  H.  Davis,  E.  J.  Randall. 

pRLn.  M.  Robinson. 
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The  following  is  a  summary  of    the    membership,    financial 
condition,  etc.,  for  the  year  np  to  and  including  this  meeting : 

MEMBERSHIP. 

Reported  last  year 7^5 

Received  into  membership  during  year 176 

Reinstatetl 2 

893 

Suspended,  non-payment  of  dues 83 

Resigned   43 

Loss  of  address 8 

Removed  by  death 7 

141 


Present  membership   75^ 

FINANCIAL. 

Receipts — 

In  hands  of  Treasurer  last  year $1,070  32 

From  advertising 2,028  10 

From  dues 2,178  00 

From  sale  of  Proceedings  and  other  sources.  .       171  48 

$5,447  90 

Disburseiiienfs — • 

Printing  Proceedings,  advance  sheets,  notices, 

etc $1,235  09 

Hotel,  luncheon,  music,  etc 649  73 

Postage  for  Journals,  etc 259  40 

Secretary's  trip  to  Atlantic  City 50  00 

Cigars  for  meetings loi  25 

Stereopticon  light 10  00 

Stationery  and    supplies 24  95 

Messenger  service 35  00 

Secretaries'  Association  dues,  year  1910-1911 .  15  00 

Reporting  Proceedings   135  00 

Entertainment   148  00 

Miscellaneous    5  22 

Floral  emblem   to  00 

Salary  Mr.  J.  D.  Conway,  year  1907-1908.  ...  500  00 
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Secretary's  salary,  vear  1909- 19 lo.  .' 500  00 

$3,678  64 

Balance  in  hands  of  Treasurer $1,769  26 

C.  W.  ATXEMAN, 
Secretary. 

Approved : 

L.  H.  TURNER, 
F.  H.  STARK, 
D.  J.  REDDING. 

Executive  Committee. 

TREASURER'S    REPORT. 

Pittsburgh,  Pa.,  October  28th,  1910. 
Receipts — 

Balance  on  hand  from  last  year $1,070  32 

Received  from  Secretary  during  year 4'377  58 

$5,447  90 

Expenditures — 
Paid  out  on  Secretary's  checks $3,678  64 

Balance  on  hand $1,769  26 

Respectfully  submitted, 

J.  D.  McILWAIN, 

Treasurer. 

Approved : 

L.  H.  TURNER. 
F.  H.  STARK, 
D.  J.  REDDING. 

Executive  Committee. 

PRESIDENT :  We  also  have  at  this  meeting  the  announce- 
ment of  the  result  of  the  election  of  officers  for  the  ensuing  year. 
I  will  ask  the  Secretary  to  read  the  report. 

Mr.  President  and  Gentlemen : — In  accordance  with  the  Con- 
stitution and  By-Laws  of  the  Club,  the  ballots  for  the  election  of 
officers  for  the  ensuing  year  w-ere  sent  out  by  the  Secretary  in 
the  usual  way,  and  the  returns  made  show  that  the  officers  as 
nominated  at  the   September  meeting  were  elected.     The  votes 
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were  counted  this  morning'  and  there  were  a  total  of  303  votes 

cast.    The  names  are  as  follow  : 

F.  R.  McFEATTERS,  President. 

WM.  ELMER.  First  Vice  President. 

A.  G.  MITCHELL.  Second  Vice  President. 

J.  D.  McILWALX,  Treasurer. 

C.  W.  ALLEIVIAN,  Secretary. 

L.  H.  TURNER.  F.  H.  STARK.  D.  J.  REDDING,  Executive 
Committee. 

D.  C.   NOBLE.   STEPHEN   C.   MASON.   C.   E.   POSTLE- 
THWAITE,  Finance  Committee. 

D.  M.  HOWE.  C.  A.  LINDSTROM.  A.  L.  HUMPHREY,  M. 
A.  MALLOY.  G.  P.  SWEELEY.  Membership  Committee. 

L.  H.  TURNER, 
Chairman  Executive  Committee. 
Pittsburgh.  Pa..  October  28th.  1910. 

After  the  reading  of  the  report  the  various  officers  were  in- 
troduced and  made  short  but  appropriate  responses,  after  which 
the  president-elect.  Mr.  F.  R.  McFeatters.  took  the  chair. 

PRESIDENT  McFEATTERS:  We  have  a  member  pres- 
ent tonight  who  always  insists  upon  making  a  speech ;  in  fact. 
he  asked  me  to  call  on  him  as  soon  as  I  got  into  office.  Mr.  Red- 
ding- has  sort  of  turned  him  down  of  late.  Mr.  Howe,  will  you 
kindly  make  your  address  ? 

MR.  D.  M.  HOWE :  First,  I  wish  to  congratulate  our  newly- 
installed  President  and  wish  him  the  same  success  as  the  gentle- 
man just  retiring  from  the  chair  has  had.  Sometimes  We  have  a 
duty  to  perform  which  is  more  in  the  shape  of  a  task.  There  are 
other  times  when  duty  is  an  extreme  pleasure  and  the  latter  will 
apply  to  my  brief  talk  this  evening. 

Our  retiring  President,  ^Ir.  David  J.  Redding,  is  one  of  the 
few  charter  members  of  this  Club  who  has  always  been  active  in 
making  it  the  success  it  has  obtained.  He  was  Mce  President  for 
two  years  and  as  we  all  know  he  served  the  same  length  of  time 
as  our  President.  As  to  the  great  success  we  have  had  during 
his  official  terms  it  has  gone  into  the  records  making  the  history 
of  our  Clul). 

Mr.  Redding,  of  genial  disposition  and  stabilitv  of  character. 


412  Proceedings  Railway  Club  of  Pittsburgh. 

has  endeared  himself  to  one  and  all  of  its.  It  is,  therefore,  my 
pleasure  to  represent  the  membership  t)f  the  Railway  Club  of 
Pittsburgh  this  evening  in  asking  Mr.  Redding  to  accept  with  our 
heartfelt  greetings  this  most  beautiful  chest  of  silver.  We  hope; 
sir,  you  will  accept  it  in  the  spirit  in  which  it  is  given. 

(At  this  point  a  large  chest  of  table  silver  was  brought  in 
and  placed  before    the  speaker.) 

MR.  REDDING:  Mr.  President,  Air.  Howe  and  Fellow 
Members : — I  am  not  going  to  undertake  to  make  a  speech,  but  I 
am  going  to  say  that  this  is  a  surprise  to  me.  I  always  had  an 
idea  when  these  things  were  being  hatched  up  that  the  fellow  who 
was  going  to  receive  the  gift  nuist  necessarily  know  something 
about  it.  I  did  not  think  it  possible  for  anything  like  this  to  be 
organized  and  carried  out  without  some  hint  of  it  getting  out.  I 
did  not  have  the  slightest  intimation  that  anything  of  this  kind 
was  going  on;  therefore,  I  am  not  prepared  to  say  just  what  I 
would  like  to  say  in  thanking  you  for  it.  I  can  only  say  that  I 
certainly  feel  grateful  that  I  have  been  able  to  serve  this  Club 
for  two  years  as  President.  I  have  felt  that  the  honor  of  serving 
the  Club  was  alone  sufficient  reward  for  any  work  which  it  might 
involve.  I  can  only  say  that  I  thank  you  from  my  heart  out  for 
this  very  beautiful  present. 

ON  MOTION,  Adjourned  at  10:43  ?•  M. 
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The  Railway  Club  of  Pittsburgh  Constitution. 

ArTICUv    I. 

The  name  of  this  organization  shall  be  "The  Railway  Club 
of  Pittsburgh." 

Article;  II. 

OBJECTS. 

The  objects  of  this  Club  shall  be  mutual  intercourse  for 
the  acquirement  of  knowledge,  by  reports  and  discussion,  for 
the  improvement  of  railway  operation,  construction,  mainte- 
nance and  eciuipment,  and  to  bring  into  closer  relationship  men 
employed  in  railway  work  and  kindred  interests. 

Article;  TIL 

MEMBERSHIP. 

Section  i.  The  membership  of  this  Club  shall  consist  of 
persons  interested  in  any  department  of  railway  service  or  kin- 
dred interests,  or  persons  recommended  by  the  Executive  Com- 
mittee upon  the  payment  of  the  annual  dues  for  the  current  year. 

Sec.  2.  Persons  may  become  honorary  members  of  this 
Club  by  a  unanimous  vote  of  all  members  present  at  anv  of  its 
regular  meetings,  and  shall  be  entitled  to  all  the  privileges  of 
membership  and  not  be  subject  to  the  payment  of  dues  or  assess- 
ments. 

Article  IV. 

OFEICERS. 

The  officers  of  this  Club  shall  consist  of  a  President,  First 
Vice  President,  Second  Vice  President,  Secretary,  Treasurer, 
Finance  Committee  consisting  of  three  members.  Membership 
Committee  consisting  of  five  members,  and  three  Elective  Ex- 
ecutive Members  who  shall  serve  a  term  of  one  year  from  the 
date  of  their  election  unless  a  vacancy  occurs,  in  which  case  a 
successor  shall  be  elected  to  fill  the  unexpired  term. 
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Article  V, 

DUTIES  OF  OFFICERS. 

Sec.  I.  The  President  will  preside  at  all  regular  or  special 
meetings  of  the  Club  and  perform  all  duties  pertaining  to  a  pre- 
siding officer ;  also  serve  as  a  member  of  the  Executive  Commit- 
tee. 

Sec.  2.  The  First  Vice  President,  in  the  absence  of  the 
President,  will  perform  all  the  duties  of  that  officer;  the  Second 
Mce  President,  in  the  absence  of  the  President  and  First  Vice 
President,  will  perform  the  duties  of  the  presiding  officer.  The 
First  and  Second  Vice  Presidents  shall  also  serve  as  members 
of  the  Executive  Committee. 

Sec.  3.  The  Secretary  will  attend  all  meetings  of  the  Club 
or  Executive  Committee,  keep  full  minutes  of  their  proceedings, 
preserve  the  records  and  documents  of  the  Club,  accept  and 
turn  over  all  moneys  received  to  the  Treasurer  at  least  once  a 
month,  draw  cheques  for  all  bills  presented  when  approved  by 
a  majority  of  the  Executive  Committee  present  at  any  meetings 
of  the  Club,  or  Executive  Committee  meeting.  He  shall  have 
charge  of  the  publication  of  the  Club  Proceedings  and  perform 
other  routine  work  pertaining  to  the  business  afifairs  of  the  Club 
under  the  direction  of  the  Executive  Committee. 

Sec.  4.  The  Treasurer  shall  receipt  for  all  moneys  received 
from  the  Secretary,  and  deposit  the  same  in  the  name  of  the 
Olub  within  thirty  da}'s  in  a  bank  approved  by  the  Executive 
Committee.  All  disbursements  of  the  funds  of  the  Club  shall  be 
by  cheque  signed  by  the  Secretary  and  Treasurer. 

Sec.  5.  The  Executive  Committee  will  exercise  a  general 
supervision  over  the  affairs  of  the  Club  and  authorize  all  ex- 
penditures of  its  funds.  The  elective  members  of  this  Commit- 
tee shall  also  perform  the  duties  of  an  auditing  committee  to 
audit  the  accounts  of  the  Club  at  the  close  of  a  term  or  at  any 
time  necessary  to  do  so. 

Sec.  6.  The  Finance  Committee  will  have  general  supervis- 
ion over  the  finances  of  the  Club,  and  perform  such  duties  as  may 
be  assigned  them  by  the  President  or  First  and  Second  Vice  Pres- 
idents. 
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Sec.  7.  The  Membership  Committee  will  perform  such  duties 
as  may  be  assigned  them  by  the  President  or  First  and  Second 
Vice  Presidents,  and  such  other  duties  as  may  be  proper  for  such 
a  committee. 

Articlk  VI. 

ELECTION  OF  OFFICERS. 

Sec.  I.  The  officers  shall  be  elected  at  the  regular  annual 
meeting  as  follows,  except  as  otherwise  provided  for : 

Sec.  2.  Written  forms  will  be  mailed  to  all  the  members  of 
the  Club,  not  less  than  twenty  days  previous  to  the  annual  meet- 
ing, by  the  three  elective  members  of  the  Executive  Committee. 
These  forms  shall  provide  a  method,  so  that  each  member  may 
express  his  choice  for  the  several  offices  to  be  filled. 

Sec.  3.  The  three  elective  members  of  the  Executive  Com- 
mittee will  present  to  the  President  the  names  of  the  members 
receiving  the  highest  number  of  votes  for  each  office,  together 
with  the  number  of  votes  received. 

Sec.  4.  The  President  will  announce  the  result  of  the  ballot 
and  declare  the  election. 

Sec.  5.  Should  two  or  more  members  receive  the  same  num- 
ber of  votes,  it  shall  be  decided  by  a  vote  of  the  members  present, 
by  ballot. 

Article  VII. 

AMENDMENTS. 

Amendments  may  be  made  to  this  Constitution  by  written 
request  of  ten  members,  presented  at  a  regular  meeting  and  de- 
cided by  a  two-thirds  vote  of  the  members  present  at  the  next 
regular  meeting. 
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BYLAWS. 

Article;  I. 

MEETINGS. 

Section  I.  The  regular  meetings  of  the  Club  shall  be  held  at 
Pittsburgh.  Pa.,  on  the  fourth  Friday  of  each  month,  except  June, 
July  and  August,  at  8  :oo  o'clock  P.  'M. 

.  Sec.  2.     The  annual  meeting  shall  be  held  on  the  fourth  Fri- 
day of  October  each  year. 

Sec.  3.  The  President  may.  at  such  times  as  he  deems  ex- 
pedient, or  upon  request  of  a  quorum,  call  special  meetings. 

Article  II. 

QUORUM. 

At  anv  regular  or  special  meeting  nine  members  shall  con- 
stitute a  quorum. 

Article  III. 

DUES. 

Sec.  I.  The  dues  of  members  shall  be  $2.00  per  annum, 
$1.00  of  same  to  apply  to  subscription  for  Club  Journal,  payable 
in  advance,  on  or  before  the  fourth  Friday  of  September  each 
year. 

Sec.  2.  Each  member  will  be  assessed  $1.00  etxra  annually 
to  provide  light  refreshments  for  each  meeting. 

Sec.  3.  At  the  annual  meeting  members  whose  dues  are  un- 
paid shall  be  dropped  from  the  roll  after  due  notice  mailed  them 
at  least  thirty  days  previous. 

Sec.  4.  ^Members  suspended  for  non-payment  of  dues  shall 
not  be  reinstated  mitil  all  arrearages  have  been  paid. 

Article  TV. 

order    of    BUSINESS. 

I— Roll  call. 

2 — Reading:  of  the  minutes. 
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3 — Announccmetits  of  new  members. 

4 — Reports  of  Committees. 

5 — Communications,  notices,  etc. 

6 — Unfinisbed  business. 

7 — New  business. 

8 — Recess. 

9 — Discussion  of  subjects  presented  at  previous  meeting. 
10 — Appointment  of  committees. 
II — Election  of  officers. 
12 — Announcements. 
13 — Financial  reports  or  statements. 
14 — Adjournment. 

x\rTici.i:  V. 

SUBJECTS — PUBLICATIONS. 

Sec.  I.  The  Executive  Committee  will  provide  the  papers 
or  matter  for  discussion  at  each  regular  meeting. 

Sec.  2.  The  proceedings  or  such  portion  as  the  Executive 
Committee  may  approve  shall  be  published  (standard  size,  6x9 
inches),  and  mailed  to  the  members  of  the  Club  or  other  similar 
clubs  with  which  exchange  is  made. 

Article  VI. 

The  stenographic  report  of  the  meetings  will  be  confined  to 
resolutions,  motions  and  discussions  of  papers  unless  otherwise 
directed  by  the  presiding  officer. 

Article  VII. 

AMENDMENTS. 

These  Bv-Laws  may  be  amended  by  written  request  of  ten 
members,  presented  at  a  regular  meeting,  and  a  two-thirds  vote 
of  the  members  present  at  the  next  meeting. 
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Ackenheil,   J.    D., 

District   Sales   Agent, 
The  Patterson-Sargent  Co. 
1701  Arrott  Building, 

Pittsburgh,  Pa. 

Albree,  Chester   B., 

President  and  Chief  Engineer, 
Chester    B.    Albree    Iron 
Works  Co., 
'  1115  Market  St., 

N.  S.,  Pittsburgh,  Pa. 

Alexander,  J.  R., 
Gen'l  R.  F.  of  E., 

Pennsylvania  R.  R.  Co., 

Altoona,    Pa. 

Alleman,   C.  W., 

Chief  Clerk  to   S.   M.    P., 
P.  &  L.  E.  R.  R.  Co., 
General   Office, 

Pittsburgh,    Pa. 

Allen,  Harry   L., 
Manager, 

American  Steel  Foundries, 
Alliance,  Ohio. 

Allen,  Jas.   P., 
Secretary, 
Union  Steel  Castings  Co., 
6ist  St.  and  A.  V.  Ry., 

Pittsburgh,  Pa. 

Allison,   John, 
Chief   Engineer, 

Pittsburgh    Equipment    Co., 
Glassport,   Pa. 

Altman,   C.   M., 

Asst.   Foreman   Car   Insp., 
P.    R.    R.    Co., 
R.  F.  D.  No.  2, 

Jeannette,   Pa. 

Amsbary,    D.    H., 

Manager,   Dearborn   Drug 
&   Chemical   Co., 

Farmers  Bank  Building, 

Pittsburgh,    Pa. 

Anderson,    J.    B., 

C.  C.  to  S.  M.  P.,  P.  R.  R.  Co., 

Union   Station, 

Pittsburgh,  Pa. 


Angell,   C.   P., 

Ass't.  Train  Master, 
B.   and   O.   R.    R.   Co., 
312   Winston   St., 

Pittsburgh,   Pa. 

Armstrong,   R.   S., 

Mgr.   Williams   Disinfecting 
Co., 
209  Seventh   Street, 

Pittsburgh,    Pa. 

Arensberg,  F.  L., 

Rep.,  McCullough-Dalzell 
Crucible    Co., 
36th    St.   and   A.   V.    Ry., 
Pittsburgh,  Pa. 

Ashley,   F.   B.. 

Purchasing  Dept.,  Penna 
Lines,   West   of   Pgh., 
Union   .Station, 

Pittsburgh,    Pa. 

Atterbury,  W.  W., 
Fifth   Vice   President, 

Pennsylvania    R.    R.    Co., 

Philadelphia,   Pa. 

Atwood,   J.   A.J 
Chief   Engineer, 

P.  &  L.  E.  R.  R.  Co., 
General    Office, 

Pittsburgh,    Pa. 

Ayers,   H.   B., 

Gen.  Mgr.,  H.  K.   Porter  Co., 
49th  St.  and  A.  V.  Ry., 

Pittsburgh,    Pa. 

Bailey,   J.    H., 

General    Foreman, 
56th  St.  Plant, 

The  McConway  &  Torley 
Co., 

Pittsburgh,  Pa. 

Baird,   F.    C. 
G.  F.  A.,  B.  &  L.  E.  R.  R., 
Frick    Building, 

Pittsburgh,    Pa 

Baker,    B.    R.. 

Rep.,   Gulf   Refining   Co., 
Frick   Building, 

Pittsburgh,  Pa. 
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Baker,   lid  win   H., 
Rep.,  Galena  Signal  Oil  Co., 
26   Broadway, 

New  York,  N.   Y. 

Baker,  J.    H., 

Clerk,   M.    P.   Dept., 
F.    R.    R.    Co., 
Union  Station, 

Pittsburgh,    Pa. 

Baker,  Ja.s.  H.. 
Forging  Engineer, 
316   Fourth    Ave.. 

Pittsburgh,  Pa. 

Baldwin,  Stephen  Y., 
Com.  Frt.  Agent, 

D.  &  H.  Co.,  Bessemer  Bldg., 
Pittsburgh,    Pa. 

Bali,  Geo.  L.. 

Sec'y  and  Treas., 
Ball   Chemical    Co.. 
153  East  Ohio  St., 

Millvale,    Pa. 

Bannister,  E.  J.. 

Rep.,   Crucible   Steel   Co. 
of  America,  5621   Butler  St., 
Pittsburgh,   Pa. 

Barth,  John  W., 

Rep.,    Sterling   Steel 
Foundry  Co., 

Lemington  Ave., 
12th  Ward, 

Pittsburgh,    Pa. 

Bartley,    Milton, 

President,   American   Nut   & 
Bolt   Fastener  Co., 
P.   O.    Box   996, 

Pittsburgh,    Pa. 

Barwis.  J.   McC. 

Fore,  insp'r.,  P.  R.  R.  Co., 
Union  Station, 

Pittsburgh,    Pa. 

Basford,  G.  M., 

Ass't    to    President, 
American    Loco.    Co., 
30  Church  St., 

New   York,   N.   Y. 

Bateman.   Paul. 
1 126  Maple  Place, 

St.   Louis,  Mo. 


Bcalor,  B.  G.. 

Vice    Pres.    and    General 
Manager, 

Althom  Sand  Co., 
421   Wood   St., 

Pittsburgh,    Pa. 

Beatty,   E.  A., 

Foreman,    American 
Locomotive  Co., 

1429  Woodland  Ave., 

N.  S.,  Pittsburgh,  Pa. 
Beatty,  E.  G., 

Rep.,  Galena  Signal  Oil  Co., 

Franklin,   Pa. 

Beatty,  J.   B., 

C.    C,    Car    Shops, 
Penna.   R.    R.   Co., 
816  Sixth  Ave., 

Pittsburgh,   Pa. 

Bell,  Walter, 

Inspector,  P.   R.  R.  Co., 
Penna.  Lines  Bldg., 

Pittsburgh,   Pa. 

Bellows,  A.  B., 

Alanager,   Pittsburgh 
Testing  Laboratory. 
325  Water  St., 

Pittsburgh,   Pa. 

Belsterling,  C.  S., 
Traftic  Manager, 

American   Bridge  Co., 
Frick  Building, 

Pittsburgh,   Pa. 

Beltz,   John    D., 
Engineer.  B.  &  O.  R.  R.  Co., 
219  Winston  St.. 

Pittsburgh,    Pa. 

Bcngnot.  J.  J., 
Genera!  Foreman, 
Pennsylvania  Co., 

Alliance,   Ohio. 

Benner,  Jacob  W., 
C.    E.,    Steam   Power, 
Carnegie  Steel  Co., 

Munhall,  Pa. 

Benner,   Samuel   A., 
Gen'l.  Mgr.  Sales, 
Carnegie   Steel  Co., 
Carnegie   Bldg., 

Pittsburgh,  Pa. 
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Bennett,   H.   W., 

Clerk,  Penna.  R.  R.  Co.,       , 
Union  Station, 

:  ,  ,  ,.    Pittsburgh,  Pa 

Bennett,  R.  G.,: 

Inspector,  M.  P.  Dept., 
Penna.  R.  R.  Cb., 

32nd  and  Carson  Sts., 

Pittsburgh,  Pa. 

Berg,  Karl, 

Draftsman,  H.  K.  Porter  Co., 
28CT  Fis'k  St., 

Pittsburgh,    Pa. 

Berghane,  A.  L., 

Inspector,  Westinghousc  Air 
Brake  Cc. 

Pitcairn,  Pa. 

Bigelow,  Harry  T., 
Rep.,   Hale   &   Kilburn 
Mfg.    Co., 

Fisher    Building, 

Chicago,    111. 

Bigham,   Chas.   G., 
Pass.    Cond'r., 

P.  C.  C.  &  St.  L.  Ry., 
:         Room    107  Union   Station. 
Pittsburgh,    Pa. 

Bihler,  L.   C, 
Traffic   Manager, 
Carnegie  Steel  Co., 
Carnegie   Bldg., 

Pittsburgh,    Pa. 

Binns.   J.   Y., 
Special  Agent. 

Monongahela    R.    R.    Co., 

Brownsville,   Pa. 

Bishop.  J.  B., 

Resident   Inspector, 
B.  &  O.   R.   R.  Co., 
Water  Street, 

Pittsburgh,   Pa. 

Bixler,  H.  C, 

Pennsylvania    Tunnel    and 
Terminal    R.    R.   Co.. 
Pennsylvania   Station. 
7th  Ave.  and  32nd  St.. 
New  York.  N.  Y. 


Black,   Frank  J., 
Assistant  Superintendent 
Carnegie  Steel  Co., 
Island   Ave., 

McKees  Rocks,  Pa. 

Blackall,  Robt.  H., 
Railway    Supplies, 
1315  Farmers  Bank  Bldg., 

Pittsburgh,  Pa. 

Blakely,   T.   M., 

R.   F.  of  E.,  Penna.   R.  R., 
Penna.  Lines  Bldg., 

Pittsburgh,  Pa. 

Blest,   M.    C, 

Chief   Draftsman, 

Pressed  Steel  Car  Co., 
80  Euclid  Ave.. 

Bellevue,   Pa. 

Bole,  Robt.   A., 

Manager,   Manning,   Maxwell 
&  Moore, 

Park   Building, 

Pittsburgh,    Pa. 

Bolenius,   H.   C, 

Supervisor.  Allegheny 
Valley   Railway. 

Verona,    Pa. 

Booth.  Arthur, 

Ass't.   Gen'l.   Pur.  Agent, 
Philadelphia   Co., 
435   Sixth  Ave., 

Pittsburgh,    Pa. 

Booth.    Henry. 

Road    Foreman   of  Engines, 
D.   &  H.  Co.. 
.S   Canaan   Street, 

Carbondale,    Pa. 

Booth.  J.  K., 

Gen).  Fore.,  B.  &  L.  E.  R.  R., 
Greenville,   Pa. 

Booth,  Jas.. 

Rep..   Midvale   Steel   Co., 
Oliver  Building. 

Pittsburgh,    Pa. 

Borland,  W.  P., 

Ass't.  Treas.  &  Ass't.  Sec'y-. 
Rodman    Chemical   Co., 

East  Pittsburgh,  Pa. 
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Bostvvick,  W.  A., 

Metallurgical   Engineer, 
Carnegie    Steel   Co., 

Pittsburgh,    Pa. 

Boyd,  Henry  W., 

Rep.    W.    Ya.    Fire    Clay 
Mfg.   Co., 

1700   Buena   Vista   St., 

N.  S.,  Pittsburgh,  Pa. 

Boyd.   Oliver,    • 

Ass't.    P.    A.,   Union    Switch 
&  Signal  Co., 
7926  Tioga   St. 

Pitt.'^burgh,   Pa 

Boyer,   Chas.   E., 

As.^^'t.  Gcn'l.  Car  Inspector, 
P.    R.    R.    Co., 

Room  206,  Union  Station, 
Union    Station, 

Pittsburgh.    Pa. 

Brady,  Daniel   M.. 

President,  Brady  Brass  Co., 
95  Liberty  Street, 

New   York,   N.   Y. 

Brand,  Thos., 
Train   Master, 

Montour  R.  R.  Co., 

Coraopolis,    Pa. 

Brandt,  E.  K., 

Ass't.  Train  Master, 
Penn'a    R.    R.. 
Union  Station, 

Pittsburgh,    Pa. 

Branson,  Craig   R., 
M.  P.  Inspector, 
Pennsylvania    Co.. 
302   West   Berry   St., 

Fort   Wayne,    Ind. 

Brewster,  Morris   B.. 

Rep.,    U.    S.    Metallic    Packing 
Co  ,  6040  Jefifcrson   Ave.. 

Chicago,  111. 

Brower,    R.    M., 

Rep.,  American  Brake   Shoe 
&  Foundry  Co., 
30  Church   St.. 

New  York,  N.  Y. 


Brown,   Arthur  A., 
Rep.,    Westinghouse, 
Church,    Kerr  &   Co., 
Union    Bank    Building, 

Pittsburgh,  Pa. 

Br(nvn.    A.    D.. 
C.   C.    to   Geni.    Manager, 
P.  &  L.  E.  R.  R.  Co., 
General  Office, 

Pittsburgli,    Pa. 

Brown,   J.   Alexander, 
Vice  Prest.  &  Gen.  Mgr., 
Pocket  List  of  R.  R.  Officials, 
24  Park   Place, 

New   York,   N.   Y. 

Brown,  John   T., 
Vice  Pres.  and  Genl.  Manager, 
Damascus  Bronze  Co., 

Allegheny,    Pa. 

Brown,  John  T.,  Jr., 
Supt.   Duquesne  Reduction  Co., 
Farmers  Bank   P)uilding, 

Pittsburgh,    Pa. 

Brown,   L,    M.. 
Salesman,  McKcnna   Bros., 
253  Virginia   Ave., 

Pittsburgh,  Pa. 

Rrownscombe,   G.  J., 
Clerk,  Union  R.   R.  Co.. 
20g   Lobinger    Ave., 

Braddock,     Pa. 

Brunker,    A.    R., 
General  Sales  Agent, 

American   Steel   Foundries, 
Chester,  Pa. 

Buchanan,   E.    G., 

Rep..   Carbon   Steel   Co., 
30  Church   St., 

New  York,  N.  Y. 

Bucher,   C.   A.. 

Rep.  Rich  Tool  Co., 
420  Pacific  Ave., 

Pittsburgh,   Pa. 

Bugle,   Geo., 
Traveling   Engineer, 
Penna.   R.   R.   Co., 

346  Miller  St., 
Mt.  Oliver,  Pittsburgh,  Pa. 
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Bufhngton,  W.    P., 
C.   C.  to  Supt.  Trans., 
Pittsburgh   Coal    Co., 
Hussey   Building, 

Pittsburgh,  Pa. 

Bulkley,  B.  M., 

Rep.,  Greene,  Tweed   &  Co., 
314    McKee    Place, 

Pittsburgh,   Pa. 

Bulkley,  J.  T., 
Rep.,  Jenkins  Bros., 
300  N.   Negley  Ave., 

Pittsburgh,    Pa. 

Burgher,   R., 

Pres't.,  Kidd  Bros.  &  Burgher 
Steel    Wire   Co., 

Aliquippa,    Pa. 

Burns,  Robert  C, 

Gen.    A.    B.    and    S.    H. 
Inspector,  P.  R.  R.  Co., 
1408   Eighth   St.. 

Altoona,  Pa. 

Burry,  V.  J., 

Drawing  Instructor, 
P.  &  L.  E.  R.  R.  Co., 
General   Office, 

Pittsburgh,    Pa. 

Butts,    G.   W., 
Ass't.  Div.  Operator 
P.    R.   R.   Co., 

Altoona,  Pa. 

Calvert,  H.  W.. 

Round   House    Foreman, 
P.  &  L.  E.  R.  R.. 
516  Marwood  St., 

IMcKees    Rocks,    Pa. 

Campbell,   I.   K., 

care   County  Commis- 
sioners'  Office, 

Pittsburgh,    Pa. 

Cardwell,  J.  R.. 
Pres.,  Union  Draft  Gear  Co., 
Monadnock   Block, 

Chicago,    111. 

Cargo,   B.   B.. 

Master  Mechanic, 

Lake  Terminal  R.  R., 

Lorain,   Ohio. 


Carson,  G.  E., 

Div.   Master   Car   Builder, 
N.  Y.  C.  &  H.  R.  R.  R.  Co., 

W.  Albany,  N.  Y. 

Carson,   Robert,   Jr., 
23    Terminal    Way, 

S.   S.,  Pittsburgh,   Pa. 

Cassidy,   D.   E., 
Asst.  M.  M., 

P.    R.    R.   Company, 
1716  Middle  St., 

Sharpsburg,  Pa. 

Chapin,    E.   S., 

Motive  Povirer  Inspector, 
P.    R.   R.    Co., 

1016  Lexington   Ave., 

Altoona,  Pa. 

Chilcoat,   H.   E., 

Rep.,  Westinghouse  Air 
Brake    Co., 
.Westinghouse   Building, 

Pittsburgh,   Pa. 

Chislett,  Wm.  B., 

Pass.  Condr.,  P.  R.  R.  Co., 
Union  Station, 

Pittsburgh,    Pa. 

Chittenden,   A.   D., 
Ass't.  to   Genl.   Manager, 
B.  &  L.   E.   R.  R., 
Carnegie   Bldg., 

Pittsburgh,    Pa. 

Christiansen,    A., 
Chief   Engineer, 

Standard   Steel   Car  Co., 

Butler,  Pa. 

Chrysler.   W.   P., 
Ass't.    Manager, 

American  Loco.  Co., 
84  Sevelle  Ave.. 

Bellevue,  Pa. 

Clancy,  J.  R., 

1010  W.  Belden  Ave., 

Syracuse,  N.    Y. 

Clark.   C.    C. 

Chief  Clerk.   Sales  Dep't., 

Pressed   Steel    Car   Co., 

Farmers   Bank   Bldg., 

Pittsburgh,   Pa. 
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Clark,   Chas.   H., 

President,  Clark  Car  Co., 
Frick  Annex, 

Pittsburgh,  Pa. 

Clark,  R.  A., 

President,    The    Interlocking 
Nut  and  Bolt  Co., 

Farmers    Bank    Building, 
Pittsburgh,   Pa. 

Clarke,    Robert   C, 
Surgeon,  P.  &  L.  E.  R.  R., 
129   So.   Highland  Ave., 

Pittsburgh,    Pa. 

Cline,  \V.  A., 

Asst.   Supt.   Transportation 
and    Labor, 

Carnegie  Steel  Co., 
P.  O.   Box  507, 

Munhall,    Pa. 

CoAtes,   H.  T.,  Jr., 

c.    o.    General   Manager, 
Penna   R.   R.  Co., 
Broad   Street   Station, 

Philadelphia,    Pa. 

Cochran,  Chas.   C., 

C.   C.  to  Gen'l   Manager, 
Pressed  Steel  Car  Co., 

McKees  Rocks,  Pa. 

Coffin,  J.   S., 
Vice   President, 

American    Brake    Shoe 
&   Fdy.   Co., 
30  Church  St., 
New  York  City,   X.   Y. 

Coffin,   W.   E., 

Rep.   National    Malleable 
Castings   Co., 
7706  Piatt  Ave.. 

Cleveland,    O. 

Coho,   O.    C, 

Engine   House   Foreman, 
Penna.  R.   R.   Co., 

Youngwood,    Pa. 

Cole,  Jewett, 

Enginehouse    Foreman, 
P.  R.  R.  Co., 
207  Union  Station, 

Pittsburgh,    Pa. 


Conneeley,   E.  K., 
Purchasing   Agent, 
P.  &  L.  E.  R.  R.  Co., 
Gen'l   Office, 

Pittsburgh,    Pa. 

Conway,  J.    D., 

.Secretary,   Railway   Supply 
Manufacturer's    Association, 
Oliver    Building, 

Pittsburgh,  Pa. 

Cook,   Joseph   A., 
Ass't.   Train   Master, 
,  Penn'a  R.  R., 

2843    Broadway   Ave., 

Dormont    Boro.,   Pa. 

Cooper,  F.  E., 

Manager,    R.    R.    Dept., 
J.  A.  &  W.  Bird  Co., 
31  Union  Square,  W.. 

New  York,  N.  Y. 

Cordner,    A.  C, 

Representing  Bemis  &   Call 
Hardware  &  Tool  Co., 

Springfield,  Mass. 

Coudit,   E.    A..   Jr., 

Rep.,  The  Rail  Joint  Co., 
Oliver   Building. 

Pittsburgh,    Pa. 

Coulter,   A.    F., 
G.    C.    F.,   Union    R.    R.   Co., 

Port   Perry,    Pa. 

Courson,  Chas.   L., 

Fore.    Car    Inspectors, 
P.    R.    R.   Company, 

Pitcairn,    Pa. 

Courson,  J.    F., 
General    Foreman, 

Pennsylvania   R.   R.  Co., 

Pitcairn,    Pa. 

Courtney,    D.   C, 
1130   Sheffield    St.. 

Allegheny,   Pa. 

Cover,  N.   C, 

Chief  Clerk  to  Gen.  Foreman, 
P.  &  L.  E.  R.  R.  Co., 
532   Hayman   St., 

Youngstow'n,   O. 
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Cox.  P.  L., 
Road   Master, 

Monon.   Con.   R.   R., 
2nd  Ave.  near  Bates  St., 
Pittsburgh,    Pa 

Craig,    E.    A., 

South    Eastern   Manager, 
Westinghouse   Air   Brake    Co., 
Wihiierding,   Pa. 

Crawford,   D.    F., 

Genl.   Supt.   Motive   Power, 
Pennsylvania    Lines    West, 
Pittsburgh,    Pa. 

Crawford,    Harry    M., 
Supervisor, 

Monon.  R.  R.  Co., 

Brownsville,    Pa. 

Crawford.   P.   S., 

Rep.,    Holland    Linseed 
Oil    Company, 
683  685  Austin  Ave., 

Chicago,    111. 

Crehan,  J.   H., 

Ass't.   to   President. 

Gilmore  &  Pgh.  R.  R.  Co., 
Machesny   Bldg., 

Pittsburgh,   Pa. 

Criswell,   A.    B.. 

Inspector.  B.  &  O.  R.  R.  Co.. 
Water  St., 

Pittsburgh.   Pa. 

Cromwell.   S.  A.. 

General    Car    Inspector. 
B.  &  O.   R.   R.   Co., 

Pittsburgh,    Pa. 

Crouch,   A.  W., 

Dist.    Manager,   Dearborn 
Drug  &   Chemical   Co., 
I'armers  Bank  Building. 

Pittsburgh.    Pa. 

Culbertson.   O.   F.. 

General    Yard    Master, 
D.    &    H.    Ry., 

Carbondale.    Pa. 

Cullen,  Jas.  K., 
President. 

NiJes  Tool  Works, 

Hamilton,   Ohio. 


Cunningham,   J.   D^ 
Chief   Clerk, 

2075  W.   106th  St., 

Cleveland,    O. 

Cunningham,   R.   I., 

Inspector,  W.  A.  B.  Co., 
418   West   St., 

Wilkinsburg,   Pa. 

Cunningham,    W.    F.    , 

F.   C.   A.,   The   N.   Y.   C.   Fast 
Freight   Lines, 

Central    Railway   Clearing 
House, 

Buffalo,  N.  Y. 

Currie,    J.    C, 

Rep.,  Nathan  Mfg.  Co., 
85    Liberty    St., 

New  York.  N.  Y. 

Curtis.   H.   C, 
Clerk, 

P.,  C.  C.  &  St.  L.  R.  R., 

Carnegie,   Pa. 

Dambach,  C.  O., 
Train  Master, 

VVabash-Pgh.   Terminal  Ry., 
Wabash    Bldg., 

Pittsburgh,    Pa. 

Darlington,  H.  B., 
Ass't.  Treas.  Union 
Spring  &  Mfg.  Co., 
Farmers   Bank  Bldg., 

Pittsburgh,   Pa. 

Dashiell.  J.  W^, 

F.  &  T.  Agent,  B.  &  O.  R.  R., 
Glenwood    Station, 

Pittsburgh,    Pa. 

Davis,  I.  J., 

Ass't.    Supt., 

Pressed  Steel  Car  Co., 
1030   Fourth   Ave., 

Coraopolis,    Pa. 

Davis,  Thos.    R., 
Mecli.  Expert, 

Flannery    Bolt   Co., 

Pittsburgh,   Pa. 

Davison,  N.   C 

Equipment   Engineer, 
Kcenan   Building. 

Pittsburgh,   Pa. 
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Dawson,  VV.  J.,  Jr.,  Donaliiio,  C.  J.. 

I'Veight   and   Ticket   Agent,  Ass't.    to    Vice    President, 

B.  &  O.   R.   R.  Co.,  .American   Loco.   Co., 

Finleyville,    Pa.  30  Church  St., 

New  York,  N.   Y. 
Dean,  A.  K., 

Taylor  &  Dean,  ,^  n       t-.     -d 

■  v>  \  o    -)Cii     e^  Donnelly,    D.    B., 

•Penn   Ave.   &  25tli   St.,  tx^^     r      c      ^ 

i)-,^  1         ,  T.  Mech.    Supt., 

l.ttsl.urgh.  la.  p^^^   Publishing   Co., 

Dean,  Albert  ;:.,  Pittsburgh,   Pa. 

Clerk,  Jones   &   I.aughlin, 

Woodlawn,   Pa,  Donovan,    H.    A., 

Clerk,  Aliq.  &  Southern   Ry., 
Decknian,   E.  J.,  Woodlawn,    Pa. 

Rep.,    Hoppes    Mfg.    Co., 

Frick   Building,  Dorr,    Charles    O., 

Pittsburgli,   Pa.  Chief  Clerk, 

Monongahela   R.   R.   Co.. 
Degener,    P.   A-,  Brownsville,   Pa. 

Dempcy-Degener    Co., 
Empire    Bldg  I3o^^  g^o    N., 

Pittsburgh,    Pa.  q^^i    Mechanical   Inspector, 

L.  S.  &  M.  S.  Ry.  Co., 
Dclaplanc,   J.    L.,  Cleveland,  Ohio. 

Storekeeper, 

Pressed    Steel    Car    Co.,  Duvvnes,   D.   F. 

441   Jefferson   St..  Ass't."  Train  "Master, 

Bellevue,  Pa.  p.  r    r_  Co., 

Pittsburgh    Division, 
Demarest,   T.  VV.,  5648   Rural   .\ve., 

Supt.   Motive  Power,  Pittsburgh,    Pa. 

Pennsylvania    Lines, 

Ft.  Wayne,  Ind.  Downing,   L   S., 

Master  Car   Builder, 
DeRemer,  W.  L.,  L.  S.  &  M.  S.  Ry.  Co., 

Rep.,   Spencer   Otis  Co.,  Collinwood,  Ohio. 

1707  Railway  Exchange  Bldg., 

Chicago,  111.  Downs,  Josepli   J.. 

Train    DisDati'her, 
Dickinson,  F.  W.,  B.  and  O.  R.  R., 

M.  C.  B.,  B.  &  L.  E.  R.  R.  Co..  57  Hazelwood  Ave.. 

Greenville,    Pa.  Pittsburgh,   Pa. 

Di.x,  John  W.,  Drake,  W.  C. 

Salesman,  Carnegie   Steel  Co.,  Clerk.   Office   General   Supt., 

Carnegie   Bldg;.,  B.  &  O.  R.  R., 

Pittsburgh,  Pa.  Pittsburgh,   I'a. 

Dobson,  O.  C,  Dravo.  M.  S.. 

Salesman,   Carborundum  Co.,  Rep.,    Crucible    Steel    Co. 

Frick  .\nne.x,  of  .\merica,   Frick   Building, 

Pittsburgh.   Pa.  Pittsburgh,   Pa. 

Douahey,   I.   W.,  Drayer,   U.   S.. 

Paymaster,   U.   R.    R.  Co..  Draftsman,  P.  R.  R.  Co., 

Port   Perry.   Pa.  .Altoona,    Pa. 
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Dudley,  F.  L., 
Engineer, 
American  Bridge  Co., 

Ambridge,   Pa. 

Duff,  Samuel  E., 

Consulting  Engineer, 
Empire   Building, 

Pittsburgh,    Pa. 

Duffy,   James  A., 
M.  M.,  Div.  2, 

Pgh.   Railways   Co., 
36  Wabash  Ave., 

Pittsburgh,  Pa. 

Dunham,  F.  C, 

Special  Sales  Agent, 

U.  S.  Metal  &  Mfg.  Co., 
165    Broadway, 

New    York,    N.    Y. 

Dunlevy,  J.   H., 

Freight   Agent,    Penna.    Lines, 
70  South    7th   St., 

Pittsburgh,    Pa. 

Dussel,  F.  E., 

Secretary    and    Treasurer, 
Transuc    &   Williams   Co., 

Alliance,  Ohio. 

Dyer,   Jos., 

Chief  Joint    Inspector, 
P.   &   L.    E.   and 
Erie   R.   R.  Cos., 

Youngstown,  Ohio. 

Earner,  J.  P., 

General  Foreman, 
B.  &  O.  R.  R.  Co., 
2020  Lytle  St., 

Hazelwood,    Pa. 

Ebens,  Howard  E., 
Ass't.    Foreman, 

Penna.    R.   R.   Co., 
32nd   &  Carson   Sts., 

Pittsburgh,  Pa. 

Edmunds,  Frank  W., 

Sales  Agent,  The  Dressel 
Railway  Lamp  Works, 
3860  Park  Ave., 

New  York,  N.  Y. 


Edmonds,  J.   F., 

Manager  Anchor  Packing 
Co.,  Frick  Annex, 

Pittsburgh,    Pa. 

Eichenberger,   J.  J., 

Freight   Cashier,   Penna.  Co., 
North  and   Irwin   Aves., 

Allegheny,  Pa. 

Eichenlaub,  W.   C, 
Ass't.   Sales   Agent, 

Union   Steel  Casting  Co.. 
61st  St.  &  A.  V.  Ry., 

Pittsburgh,  Pa. 

Eissler,  Robert  F., 

Care    Duquesne    Steel 
Foundry   Co., 

Coraopolis,   Pa. 

Elliot,  A.  H., 

Ass't.   to   the   Chief   Engineer, 
American   Brake    Shoe   and 
Foundrv   Co.. 

Real  Etate  Trust  Bldg., 
Philadelphia,  Pa. 

Elliott.  J.   B., 
M.  M..  B.  &  O.  R.  R.  Co., 
193    Boyles   Ave., 

New  Castle,  Pa. 

Elliott,   M.  W., 

Manager,  Consumers  Oil   Co., 
1016  Congress  St.,  N.  S., 

Pittsburgh,  Pa. 

Elmer,  Wm., 
M.  M.,  P.  R.  R.  Co., 
28th   Street, 

Pittsburgh,   Pa. 

Emery,   C.   W., 

Yard   Master,   Monongahela 
Connecting  R.  R., 

Second   Ave.,  near  Bates 
St., 

Pittsburgh,  Pa. 

Evans.  F.  D., 

C.    C.    Treasury    Dept., 
Pressed   Steel   Car  Co., 
Farmers  Bank  Bldg., 

Pittsburgh,    Pa. 

Evans.   R., 

Penn'a.   &  Whitney   Sts., 
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Evans,  R.  J., 

V.    P.    &    Gen'l    Manager, 
Franklin  Mfg.  Co., 

Franklin,    Pa. 

Evans,  Sam'l  R., 
Yard   Master, 

Monongahcla  R.  R.   Co., 

Newell,  Fayette  Co.,  Pa. 

Everest,   W.    B., 
Traffic   Manager,  Westing- 
house  Elec.  &  Mfg.,  Co., 

East  Pittsburgh,  Pa. 

Faber,  T.  W., 

Mechanical   Engineer, 
Standard   Steel   Car   Co., 

New  Castle,  Pa. 

Fairman,   H.   T., 
A.  G.  Y.  M.,  Penna  Lines, 
Eleventh   St., 

Conway,   Pa. 

Falkenstein.  W.   H., 

Superintendent,    Railway 
Steel  Spring  Co., 

20th   and   Liberty   Sts., 

Pittsburgh,   Pa. 

Farnan,  O.   E., 
Ass't.  Train   Master, 
B.  &  O.  R.  R.  Co., 
4631  Second  Ave., 

Pittsburgh,  Pa. 

Fay,  F.  L., 

Car  Accountant, 

B.  &  L.  E.  R.  R.  Co., 

Greenville,  Pa. 

Feddersen,  H.  C, 
Ass't.  Train  Master, 
Penn'a.  R.  R., 
Union  Station, 

Pittsburgh,    Pa. 

Fedelman,  F.  E'., 
Master   Mechanic, 

Western   Allegheny  R.   R., 
Kaylor,  Pa. 

Ferguson,   D.   E., 
Purchasing  Agent. 
H.   K.   Porter   Co., 
49th    Street, 

Pittsburgh,    Pa. 


Ferguson,  W.  L., 
Secy.,  Jas.  B.  Sipe  &  Co., 
516  Federal  St., 

Allegheny,   Pa. 

Fettinger.    H.    O., 

Rep.,  Safety  Car  Heating 
&  Lighting  Co., 
951   Liberty  Ave.. 

Pittsburgh,    Pa. 

Field,  Arthur  W., 

General    Sales   Agent, 

Standard   Motor  Truck  Co., 
Frick   Annex, 

Pittsburgh,   Pa. 

Finney,   R., 
General    x\gent. 

B.  &  O.  R.  R.  Co., 
Oliver  Building, 

Pittsburgh,   Pa. 

Flannery,   Jas.   J., 
Prest.,  Flannery  Bolt  Co., 
Frick  Building, 

Pittsburgh,    Pa. 

Flannery,  Jos.   M., 
General   Manager, 

The  Vanadium   Sales   Co. 
of  America, 

Frick  Building, 

Pittsburgh.   Pa. 

Fleck,  J.   S., 
Asst.   Train   ]\Iaster, 
P.    R.    R.    Co., 
Union    Station, 

Pittsburgh,  Pa. 

Foley,  F.  J., 

Manager,  Railway  Steel 
Spring  Company, 

Pittsburgh,    Pa. 

Foller,    Chas.    S., 
Ass't.    to    President, 
Union   Spring  &  Mfg.  Co., 
Farmers  Bank  Building, 

Pittsburgh,    Pa. 

Foreman,  Jacob  E., 
Tank  Shop   Foreman, 
P.  R.  R.  Co.,  28th  St.  Shops, 
Pittsburgh,    Pa. 
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Forgeiis,  E.  E., 
P.  O.  Box  117,, 

St.    Louis.    !Mo. 

Forsberg,  R.  P., 
Chief  IDraftsman, 

P.  &  L.  E.  R.  R.  Co., 
General  Office, 

Pittsburgh,    Pa. 

Forsythe,  Geo.  B., 

Foreman,  Freight  Car 
Builders,   Penna.   Co., 
P.  O.  Box  95, 

Conway,  Pa. 

Francis,  Jno.  S.. 

Mechanical   Engineer, 
331    Fourth   Ave., 

Pittsburgh,    Fa 

Frank,    Laurence    W., 

Sec,  Duquesnc  Steel  Ed}-.  Co., 
Arrott  Building, 

Pittsburgh,    Pa. 

Fray,  Samuel, 

General    Sales   Dep't., 
Carnegie   Steel   Co., 

Pittsburgh,  Pa. 

Freed,    George    F., 
Supt.,   Duff  Mfg.   Co., 
405   Merchant   Ave., 

N.  S.,  Pittsburgh,  Pa. 

Frost,   Harry  W., 

President,  The  Frost 
Railway   Supply   Co., 

Detroit,    Mich. 

Frost,  John  B., 

Supt.    Car   Service, 

Oliver  Snyder  Steel  Co., 
Box  677, 

Connellsville,   Pa. 

Fuller,   S.    R.,  Jr., 

care  Scullin-Gallagher 
Iron   &  Steel   Co., 
No.  1  Wall  St., 

New  York,   N.   Y. 

Fullerton.  A.  W., 
Ass't.    Pur.   Agent. 

Westingliouse   Machine  Co., 
East    Pittsburgh,    Pa. 


Gale,  C.  H.,  '  ..^"^  ,;^''^^ '' 

Supt.    Penn'a   Mall.  'Qo., 

McKees  Rbcks,  Pa. 

Gallaher,   A.    H., 
Station   Master, 
B.  &  O.  R.  R., 
4821    Blair    St., 

Hazelwood,    Pa. 

Gallinger,   Geo.   A., 

Rest.   Manager,   Lid.   Pneu. 
Tool   Co.,   Farmers    Bank, 

Pittsburgh,  Pa. 

Gano,    J.    H., 

Sup"t.,    .Aliq.    &    Southern    Ry., 
Woodlawn,  Pa. 


Garwood,    A.    L., 
Car   Estimator, 

Pressed  Steel  Car  Co., 
25  Dunbar  Ave., 

Bellevue,   Pa. 

Gearhart,   H.  J., 
Purchasing  Agent, 

Pressed   Steel  Car  Co., 
665  Maryland  Ave., 

Pittsburgh,    Pa. 

Gearhart,  J.  A., 

Manager,  Inspection  Dept., 
Gulick-Henderson    Co., 
439   Third   Ave., 

Pittsburgh,    Pa. 

George,   M.  E., 
Car  Foreman, 
Union   R.  R.  Co., 

Port    Perry,   Pa. 

Gibb,  J.  B., 

Clinton   Apartments, 
loth  &   Spruce  Sts., 

Philadelphia,  Pa. 

Gibson,    Frank, 
C.    C.   to   Supt., 
Union   R.   R.  Co., 
516  South  Ave., 

Wilkinsburg,  Pa. 

Gibson,  Wm.  S., 
Ass't.   Engr.,  AI.  of  W., 
Union   R.   R.   Co., 
516  Willow  Ave., 

McKeesport,  Pa. 
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Gies,  Geo.  E., 

General  Foreman, 

Pennsylvania   Company, 
1014  Cabinet  St., 

N.   S.,   Pittsburgh,    Fa. 

Gifford,    Charles, 
Rep.,  Monarch  Steel 
Castings    Co., 

Detroit,    Mich. 

Gilbert,   E.   B., 

Supt.  Motive  Power, 
B.  &  L.   E.   R.  R.  Co., 

Greenville,  Pa. 

Gildro}',  Geo.  J., 

Supt.   M.  &  H.  Div., 

Lehigh  Valley  R.  R.  Co., 

Hazelton,    Pa. 

Gilg,  Henry  P., 
1223    Island    Ave., 

N.  S.,  Pittsburgh,  Pa. 

Gillespie,   John   M., 

G.    S.   A.,   Lockhart   Iron   & 
Steel    Company, 

Mc  Kees  Rocks,  Pa. 

Gold,  Egbert  H., 

Car  Heating  Apparatus, 

Railway  Exchange  Building, 
Chicago,    111. 

Good,  H.  J., 

Traveling  Car  Inspector, 
Union   R.   R.   Co., 
502   Stokes   Ave., 

Braddock,   Pa. 

Gorby,  F.  E., 

Chief  Clerk  to    Supt., 
B.  &  O.  R.  R.  Co., 

New    Castle,    Pa. 

Gowdy,   H.   K., 

Chief   Engineer   Power 
Stations,    Pittsburgh 
Railways    Company, 
231  Charles  St., 

}ilt.    Oliver   Station. 

Pittsburgh,    Pa. 

Graham,  Chas.  J., 

Sec.  Graham   Nut  Co., 
400  Roup  Place, 

Pittsburgh,    Pa. 


Graham,    11.    E., 

General    Freight   Agent, 

Pressed    Steel    Car    Co., 
•    .  Pittsburgh,    Pa. 

Graham,  W.  C, 

Manager   of   Works, 

Standard  Steel  Car  Co., 

New  Castle,   Pa. 

Gray,  C.  B., 

Ass't.    General    Foreman, 
Penna.  R.  R.  Co., 

Pitcairn,  Pa. 

Gray,   Guy  M., 

Mechanical   Engineer, 
B.  &  L.  E.  R.  R.  Co., 

Greenville,    Pa. 

Gray,    Robert, 

Locomotive    Engineer, 
P.  &  L.  E.  R.  R.  Co., 
Brunot    Avenue, 
Esplen  Boro,  Pittsburgh,  Pa. 

Green,  Harry  W., 

District   Sales   Agent, 
American   Steel  Foundries, 
36th  St  and  A.  V.  Ry., 

Pittsburgh,    Pa. 

Greer,   W.  J., 

Manager,    Pgh.    Dist., 

Clevd.   Pneumatic   Tool   Co., 
Bessemer    Bldg., 

Pittsburgh,    Pa. 

Grewe.    H.    F., 

Gen'l   F"oreman    Mech'l   Dept., 
Wabash-Pittsburgh    Ter. 
Ry.    Co.. 

Carnegie,    Pa. 

Grieves,   E.  W., 

Rep.,  Galena  Signal  Oil  Co., 
1756  Park  Ave., 

Baltimore,    Md. 

Griffey,   J.    W.. 

.\ss't  Train  Master, 
B.   and   O.   R.    R., 
420  Mansion  St., 

Pittsburgh,    Pa. 

Griffith,   W.    R., 

Inspector,  B.  &  O.  R.  R.  Co., 
Water  St., 

Pittsburgh,   Pa. 
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Griswold,   W.   W., 
Secretary  to  Receivers, 
Wabash-Pgh.  Terminal   Ry., 
Pittsburgh,   Pa. 

Groobey,    Geo., 

Rep.,   Buckeye    Steel 
Castings    Co.. 
Rennert  Hotel, 

Baltimore,   Md. 

Grose,  Jas.  H., 

Supt.,  Howard  Axle  Works, 
Carnegie  Steel  Co., 

Homestead,   Pa. 

Grove,  E.  M., 
Treasurer, 

McConway  &  Torley  Co., 
48th  St.  and  A.  V.  Ry., 

Pittsburgh,    Pa. 

Grooms,  J    C. 
G.  R.  E.  &  C.  A., 
P.  &  L.E.  R.  R.  Co., 
General  Office, 

Pittsburgh,    Pa. 

Gulick,   Henry, 

Pres.,    Gulick-Hendersnn    Co., 
439   Third    Ave., 

Pittsburgh,    Pa. 

Gurry,  George, 
Superintendent, 

American   Loco.   Co., 

Allegheny,    Pa. 

Guthrie,   John    B., 

Sales   Manager,   American 
Steam   Gauge   and  Valve 
Mfg.    Co., 

Columbia  Bank  Bldg.. 

Pittsburgh,   Pa. 

Gutierrez,  S.  J., 

Inspector,  P.  R.  R.  Co., 
208    Collins    Ave.. 

Pittsburgh,    Pa. 

Guy,  W.   A., 
Ass't.   Foreman. 
Penna.  Co., 

Conway,   Pa. 

Haas,  Benjamin, 
Iron  and  Steel, 
239  Fourth  Ave.. 

Pittsburgh,    Pa. 


Hackenburg,  J.  H., 
Ass't.   Pur.  Agent, 

Pressed  Steel  Car  Co., 
Farmers  Bank  Bldg., 

Pittsburgh,    Pa. 

Hall,  C.  W., 

Fore.  Loco.   Repairs, 
Pennsylvania  Company, 

Allegheny,  Pa. 

Hallett,   H.  M., 

Rep.,  Penna.  Crusher  Co., 
Machesney  Building, 

Pittsburgh,   Pa. 

Halliwell,   C.   J., 
Asst.  M.  M.,  P.  R.   R.  Co., 
Twenty-eighth   St., 

Pittsburgh,    Pa. 

Hamilton,  Wm., 
President,   Erie  Car  Works, 

Erie,    Pa. 

Hansen,  Chas.,  Jr., 
care  Standard  Steel  Car  Co., 
Butler,   Pa. 

Hansen,  J.  M., 
President, 

Standard  Steel  Car  Co., 
Frick   Building, 

Pittsburgh,    Pa. 

Hardman,  H.  J., 
C.  C.  to  M.   M., 
Penna.   R.   R.   Co., 
Liberty  Ave.  &  28th  St.. 
Pittsburgh,   Pa. 

Haring,  Ellsworth, 

Rep.,  Herman  Boker  &  Co., 
684  A  Hancock  St., 

Brooklyn,   X.   Y. 

Harrigan,   P.   J., 
Master   Car   Builder, 

McKeesport  Conn.  R.  R., 
716  South  Evans  Ave., 

McKeesport,  Pa. 

Harris,  J.  D., 

Gen'l.   Supt.  Motive  Power, 
B.  &  O.   R.  R.  Co.. 

Baltimore,   Md. 


Members. 


431 


Harner,  A.  J., 
Traveling  Engineer, 
Monon.  Div., 

Penna.  R.  R.  Co., 

West  Brownsville,  Pa. 

Hastings,  Chas.  L., 

General  Sales  Manager, 
American    Vanadium    Co., 
Pittsburgh,   Pa. 

Hauser,  W.  M., 

C.  C,  Accounting  Dept., 
Wabash-Pgh.    Terminal 
Ry.,  Wabash   Building, 

Pittsburgh,   Pa. 

Havves,  W.  C, 
Per-diem    Clerk. 

B.  &  L.  E.  R.  R.  Co., 

Greenville,    Pa. 
Hawk,   Robert, 

Yard  Master,  P.  R.  R.  Co.. 
75241/^    Hamilton  Ave.. 

Pittsburgh,   Pa. 

Hawkins,  M.   E., 

Air   Brake   Instructor, 
Penna.    R.   R.   Co.. 
626  Herron  Ave., 

Pittsburgh,  Pa. 

Hay,    Paul   L., 

Sam'l.   W.   Hay's   Sons, 
Keenan   Building. 

Pittsburgh,    Pa. 

Hayes,   R.   F., 

Eastern    Manager, 
The  Curtain   Supply  Co., 
Hudson    Terminal, 
50  Church  St., 

New  York,  N.  Y. 

Hayes,    Scott   R., 
Rep.  Railway  Steel  Spring  Co., 
^o  Church   St., 

New  York,   N.   Y. 

Hench,  Norman  M.. 

F.ngr.   Track   Appliances, 

Carnegie   Steel   Co., 

Carnegie   P)ldg., 

Pittsburgli.    Pa. 

Henderson,   J.    W., 

Manager,   Verona  Works. 
Standard  Steel  Car  Co., 

Verona,  Pa. 


Henry,  J.   S., 

Manager,  N.  E.  Dis't., 
Safety   Car   Heating  and 
Lighting  Co., 
2   Rector   St., 

New  York,   N.   Y. 

Hepburn,    M.  J., 

M.  P.  Clerk.,  P.  R.  R.  Co., 
Union  Station, 

Pittsburgh,    Pa. 

Hilberry,  H.  H.. 
M.   M.,   Penna.  Lines, 

Toledo,    O. 

Hill,  Chas.  E., 

Salesman,    Crucible    Steel    Co. 
of   America. 

Frick   Building, 

Pittsburgh,    Pa. 

Hindman,   S.   M., 
General   Inspector, 
P.   R.   R.  Co., 

Altoona,    Pa. 

Hinsdale.  C.  L., 
General  Foreman, 

P.  &  L.   E.  R.  R.  Co., 
8  E.   Chalmers  Ave., 

Youngstown,  O. 

Hirsh.  Wm.. 
Sales    Agent, 

American  Steel  &  Wire  Co., 
Pittsburgh.    Pa. 

Hoffman.  N.  K., 
Supt.  Car  Service. 

P.  &  L.  E.  R.  R.  Co., 
General  Office, 

Pittsburgh,    Pa. 

Hoiiimcl.   G.    H., 

Myr..   C.   Davis   &   Co., 
8 1 J  Greenfield  Ave., 

Pittsburgh,    Pa. 

Hood.  n.  G., 
Gcnt-ral    Agent, 
P.  &  L.  E.  R.  R.  Co., 

Pittsburgh,    Pa. 

Hosfield.    W.    G., 

Clerk.  P.  C.  C.  &  St.  L.  Rv.. 
423  Fourth  Ave.. 

Carnegie.  Pa. 
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Howard,   C.   II., 

Presideiil,    Cunimonwealth 
Steel   Company, 
Pierce    Buikling, 

St.   Louis,   Mo. 

Howe,   David   M., 
Manager, 

Jos.   Dixon    Crucible   Co., 
Wabash   Building, 

Pittsburgh,    Pa. 
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Penna   R.   R., 

Harrisburg,  Pa. 

Hudson,  Wm.  L., 
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Glassport,  Pa. 
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McKees  Rocks,  Pa. 

Huyett,  E.  G., 
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Washington  Run   R.  R.  Co., 
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Ickes,  Ellwood  T., 
Metallurgical  Dept., 
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Ass't.  Civil  Engineer, 

Universal    Portland   Cement 
Company, 
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Gang  Foreman, 
28th  Street  Shops, 
P.   R.  R.  Co., 
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Pittsburgh,    Pa. 
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General   Manager,  j 

Cyclops  Foundry  Co., 
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Pittsburgh,  Pa. 
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Coal   &   Coke    Ry., 
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P.  &  L.  E.  R.  R., 
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Ass't.   Supt., 
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Gen'l.  Foreman,  P.  R.  R.  Co., 
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Supt.,  Trans.,  American 
Steel   &  Wire  Co., 

15th  St.  and  Penn  Ave., 

Pittsburgh,    Pa. 
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General  Foreman, 

H.  C.   Frick  Coke  Co., 
500  Eleanor  Ave., 

Scottdale,   Pa. 
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Pres't,   Am.   Steel   Foundries, 
Chicago,    IlL 
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Kennedy,  James, 
Jt.  Foreman  Car  Repairs, 
M.  C.  &  P.  &  L.  E.  R.  R., 
32nd   Street,   South   Side, 
Pittsburgh,    Pa. 
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Washington  Terminal  Co., 
Union   Station, 

Washington,  D.  C. 
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Coal  Inspector, 
P.  &  L.   E.   R.  R., 

1527    Norway   Avenue, 
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Kerr,  Edward, 
President, 

Lawrenceville   Bronze  Co., 
31st  St.  and   Penn  Ave., 

Pittsburgh,    Pa. 
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Locomotive  Engineer, 
P.  &  L.   E.  R.  R., 
1428  Rockland  Ave., 
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Hocking  Valley  Ry., 
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Monongahela  R.  R.  Co., 
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Erie  R.  R.  Co., 
11  Amm  St.. 

Bradford,  Pa. 
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The    Grange — Pilsley, 

Chesterfield,  England. 

Kissinger,  C.   F., 
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Ambridge,  Pa. 
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Foreman  Car  Dep't., 
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Patent  Attorney, 

Pressed  Steel  Car  Co., 
Farmers   Bank   Bldg., 

Pittsburgh,    Pa. 

Knox,  E.  E., 
Pgh.    Manager, 

Burv  Compressor  Co., 
2545  Liberty  Ave., 

Pittsburgh,   Pa. 


Members. 


435 


Knox,  Wm.  J., 

Mechanical    Engineer, 
B.  R.  &  P.   Ry.  Co., 

DuBois,  Pa. 


Lanning,  C.   S., 

Mgr.,  J.   F.   Lanning  &  Co., 
239  Fourth  Ave., 

Pittsburgh,  Pa. 


Koch,  FeHx, 

Chief   Draughtsman, 
Pressed   Steel   Car  Co., 
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.Allegheny,    Pa. 

Koch,  II.  J., 
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AIcKcesport,   Pa. 
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P.   R.   R.  Company, 
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Pittsburgh,    Pa. 
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care  Crucible  Steel  Co. 
of    America, 
Frick   Building, 

Pittsburgh,    Pa. 
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Monongahela  Con.   R.   R., 
2nd  Ave.,  near   Bates  St., 
Pittsburgh,  Pa. 

LaMar,   A., 

General  Car  Inspector, 
Penna.   Lines, 

Fort  \Vayne,  Ind. 


Lanning,  J.  F., 

Pres't,   J.   F.   Lanning   &   Co., 
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Pittsburgh,    Pa. 

Laudenbeck,  H.  C, 

Chemist,  W.  A.  B.  Co., 

Wilmerding,   Pa. 

Laughlin,    C.   W., 
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Supt.  Trans.,  Homestead  Steel 
Works.     Carnegie   Bldg., 
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Wabash   R.   R.   Co., 
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Pittsburgh,    Pa. 
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P.  &  L.  E.  R.  R.  Co., 
General  Office, 

Pittsburgh,    Pa. 
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Asst.  Fore.  Car  Insp. 
P.  R.  R.  Co., 

6832  McPherson  Blvd., 

Pittsburgh,    Pa. 

Lent,  John   F., 

Shippers  Traf.  Mgr., 
Park    Building, 

Pittsburgh,    Pa. 
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I^eonard,  E.  J., 

Traveling   Inspector, 
United  Coal  Co., 

Bank  for  Savings   Bldg., 
Pittsburgh,    Pa. 
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Clerk,    Frt.    Train    Master's 
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Car  Distributor, 
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Cons.  Lamp  and  Glass  Co., 
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622-630  East  Main   St., 

Louisville,    Ky. 

Long,   R.   M., 

Road   Foreman   Engines, 
P.  &  L.  E.  R.  R.  Co., 
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Lowry,  R.  N., 
Mech.   Engr., 

Arthur   Koppel   Co., 
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Pittsburgh,   Pa. 


Lincoln,   L.    P., 

Supt.,  Fitting  Dept., 

Homestead  Steel  Works, 

Munhall,   Pa. 
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Rep.,  Carnegie  Steel  Co., 
Carnegie    Building, 

Pittsburgh,    Pa. 
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Chief  Engineer, 

Pressed  Steel  Car  Co., 
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Draftsman,  Westinghouse 
Air   Brake   Company, 
418  Swissvale  Ave., 
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Representing,    H.   W.   Johns- 
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Pittsburgh,    Pa. 
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J.  &  L.  Steel  Co., 
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Pittsburgh,   Pa, 


Lybarger,   J.   H., 
Clerk.  Office  D.  F.  A., 
Penna.   R.   R.   Co., 
913   Penn  Ave., 

Pittsburgh,  Pa. 

Lynn,   P.    A., 

Supervisor,    Pittsburgh    Car 
Service    Association, 
637  Summerlea  St., 

Pittsburgh,    Pa. 

Lynn,    Sam'I, 

Master   Car   Builder, 
P.   &   L.   E.   R.   R.. 

McKees  Rocks,  Pa. 

Mackenzie,   R.   H., 

Clerk,  General  Supt.'s  Office, 
Penn'a.   R.   R.   Co., 

Room  318,  Union  Station, 
Pittsburgh,   Pa. 


Lockwood,  B.  D., 

Ass't.   Chief   Engineer, 
Pressed    Steel    Car    Co., 
444  Dawson  Ave., 

Bellevue,    Pa. 


Maher,  J.  V., 
General   Agent. 

Pressed   Steel   Car  Co., 
Farmers    Bank    Bldg., 

Pittsburgh,   Pa. 
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Malloy,  M.  A., 
Master   Mechanic, 

Monon  Div.,  P.  R.   R.  Co., 
32iul  &  Carson  Sts.,  S.  S., 
Pittsburgh,    Pa. 

Manning,  R.   G., 
Engineer, 

American    Bridge    Co., 

Ambridge,    Pa. 

Marshall,   C.    A., 
Pass.    Conductor, 
Montour  R.  R.  Co., 

Imperial,    Pa. 

Marshall,  W.  H., 

President,  Amer.  Loco.  Co., 
Cortland t    Bldg., 
30   Church    St., 

New    York,   N.   Y. 

Martin,   John    M., 

Engineer.  Drawing  Room   5. 
American   Bridge  Co., 

Ambridge,    Pa. 

Mason,  F.  N., 

Secretary  and  Treasurer, 
Universal    Flexible    Packing 
Co., 

3109  Penn  .Ave., 

Pittsburgh,    Pa. 

Mason,    Stephen    C, 
Secretary, 

McConway  &  Torlev  Co., 
48th  St.   &  A.  V  .Ry., 

Pittsburgh,    Pa. 

Matthews,  J.  A., 

Foreman   Pass.    Cars, 
P.  &  L.  E.  R.  R., 

Pittsburgh,    Pa. 

Maxson,    H.    W., 
Sales   Department, 
Carnegie  Steel   Co., 

Pittsburgh,   Pa. 

Meckel,   O.   P., 

Secretary,  Baird  Machy.   Co., 
123  Water  St.. 

Pittsburgh,    Pa. 

Mcnsch,  E.  M.. 
Ass't.  Shop  Clerk, 
Penna.  Company, 

Conway,   Pa. 


Mercur,   H.   T., 

Rep.   Ry.   Materials   Co., 
Old  Colony   Bldg., 

Chicago,   III. 
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Rep.,  Ingersoll-Rand  Co., 
1    Bellefontc   Apartments, 
Bellefonte  and  Elmer  Sts., 
Pittsburgh,   Pa. 

Michel,  Wm.   J., 

Rep.,  National   Lead   and   Oil 
Co.  of  Penna.. 
Commonwealth    Bldg., 

Pittsburgh,    Pa. 

Millar,    Clarence   W.. 
Head  Order  Dept., 

Pressed  Steel  Car  Co., 
96  Jackson  St., 

Bellevue,  Pa. 

Miller,  F.  L., 
Agent,   P.   R.   R.   Co., 
Shady  Side  Station, 

Pittsburgh,    Pa. 

Miller,  Jno.   F., 

Vice  President,  Westinghouse 
Air   Brake  Company, 

Pittsburgh,    Pa. 

Miller,  John   F., 
Yard   Master, 

Aliquipoa    &    Southern 
R.  R.  Co., 

Woodlawn,  Pa. 

Miller,    Marion    M., 
Inspector,    Pittsburgh 
Testing   Laboratory, 
325  Water  St., 

Pittsburgh,    Pa. 

Miller,    Orlando. 
P.   O.    Box   1025, 

Pasadena,   Cal. 

Milligan.  J  .D., 
Chief  Surgeon. 

P.  &  L.  E.  R.  R.  Co., 
Bank   for   Savings    Bldg., 
Pittsburgh,    Pa. 

Milliken.   I.   H., 
Rep.,  McConway  &  Torley  Co.. 
48th  St.  and  A.  V.  Ry., 

Pittsburgh,    Pa. 
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Milliken,  John  M.,  Muhlfeld,   J.    E.. 

Supt.    Car   Equipment,  Vice  Pres.   &  Gen'l.   Mgr., 

Gulf    Refining   Co.,  Kansas  City  Southern  R.  R., 

Fnck  Annex.  Kansas  City,  Mo. 
Pittsburgh,  Pa. 

Murdoch,   Harry, 

Miner,  W.  H.,  Pres't.,  H.  Murdoch  &  Co., 

Railway  Supplies,  Sailor    Building, 

669   Rookery   Building,  Pittsburgh,    Pa. 
Chicago,    111. 
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Aim  nick,   1^     G^  Foreman,    Boiler    Shop, 
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S.   S.,  Pittsburgh,  Pa.  Pittsburgh,    Pa. 

Montgomery,   H.,  McAndrews,  J., 

Master  Mechanic  G.  Y.  M.,  Penna  Lines  West, 

Penna.  R.  R.   Co  Freedom,    Pa. 

Oil   City,    Pa. 

,,  ^       ^     „  McAndrcw,   R., 

a''^  u  -^1^'   ^-  ^r  '  Storekeeper,    Bessemer 

Ass  t.  \  ard  Master,  &  L^l.^  Erie  R.  R.  Co., 

-.Tt?-  ^J^;:  ,         ,    c  Greenville,   Pa. 
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-.;r             TIT  McCaiidlcss,  Geo.  W., 

Moore    John   L.,  Auditor, 

Asst.   Secy,   and  Treas.,  McConwav  &  Torley  Co., 
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Jones    &    Laughhn    Bldg.,  Pittsburg,    Pa. 
Pittsburgh,    Pa. 

f.^           TT    TT  McCartney,    T.    L.    , 

?r'-D    T      '      .  Rep.,  Niles  Bement  Pond  Co., 

M^P.   Inspector  P^;^,^   Building, 

Penna.  Lmes  \Vest  ot  Pgh  Pittsburgh,    Pa. 
-fit.    Wayne,    Ind. 

Morgan,   Clinton    A.,  McCaslin,  A.  W., 

Ass't.   Train    Master,  ^^,^^7   B'^cksmith, 

D     &    f^     (3„  P.  &  L.  E.  R.  R.  Co., 

IS  Brooklyn  St.,  McKees   Rocks,  Pa. 
Carbondale,   Pa. 

McCauley,  Wm., 

Morgan,  Dwight  C,  Ass't.  R.  F.  of  E., 

V.  P.  &  G.  M.,  Pittsburgh  Penna.   R.    R., 

&  Shawmut  R.  R.,  P.  O.   Box  72, 

Kittanning,   Pa.  Youngwood,  Pa. 

Mowry,  Jas.  G.,  McClintock,   Tohn   D., 

Railway   Rep.,  Rep..  Wm.  Sellers  &  Co.,  Inc., 

Patton  Paint  Co.,  1600  Hamilton  St., 

Newark,  N.  J.  Philadelphia,  Pa. 
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McCloskey,  J.  C,  McFeatters,   F.   R., 

Clerk,  Superintendent, 

Union  R.  R.  Co.,  Union  R.  R.  Co., 

Port   Perry,  Pa.  Port    Perry,   Pa. 

McClumpha,  H.  E.,  McGinnis,  B.  B., 

Supt.,  National  Car  C.  C.  to  M.  M.,  Mon. 

WheelConipany,  Div.,  Penna.   R.  R.  Co., 

Homestead,  Pa.  32nd  and  Carson  Sts., 

Pittsburgh,    Pa. 
McConnell,   C.   H., 

Electrician,  McGraw,  Wm.   P., 

P.  &  L.  E.  R.  R.  Co.,  Sup't.  of  Cars, 

General    Office,  Jamison    Coal    &   Coke   Co., 

Pittsburgh,    Pa.  Oliver   Buiding. 

Pittsburgh,    Pa. 
McConnell,  J.  H., 

168    No.    Sycamore    Ave.,  McGrory,    Percy, 

Hollywood,  Cal,  Engineman, 

W'abasli-Pgh.   Terminal   Ry., 

McConway,  Wm.,  Jr.,  5^3  Main  St 

Superintendent,  Carnegie,   Pa. 
McConway  &  Torley  Co., 

48th  St.   and  A.   V.   Ry.,  Mcliwain.  J.   D., 

Pittsburgh,    Pa.  Rep.,   Alain    Belting   Co., 
33  Terminal  Way, 

McCrea,  Archibald   M.,  Pittsburgh,   Pa. 
President, 

Union   Spring  &   Mfg.   Co.,  Mclnnes,    Alexander,    Jr., 

Farmers  Bank  Building,  Secretary  and   Treas., 

Pittsburo'h     Pa  Mclnnes  Steel  Co.,  Ltd., 

^    '         ■  437  East  Main  St., 

McCune,   Frank,  Corry,    Pa. 

General  Manager,  Monon.  -vr   t    ^     a-    ^     ^ 

Con.iecting   R.   R.    Co.,  Mclnturfif,  C^A., 

2nd   Ave.   near   Bates   St.,  Salesman,  Chicago   Pneumatic 

Pittsburgh,    Pa.  Tn\v  "  1  cr, 

KJ  \\  ood  St., 

McCurdy,   D.   C.  Pittsburgh,   Pa. 

Pres..  D.  C^  McCurdy  &  Co.,  McKee,    ]-rank    W.. 

Peoples    Lank   Bldg.,  g      -^    Electrical   Dep't., 

Pittsburgh,    Pa.  J     ^   L.    Co., 

Woodhiwn,    Pa. 
McDonnell,    F.  V., 

199   Boyles   Ave.,  McKec.    l..    L., 

New  Castle,   Pa.  Gen'l.  Fore.,   B.  &  B., 

P.  &  L.   E.  R.  R.  Co., 
McElheny.  M.   L.,  ALTCees   Rocks,   Pa. 

Train   Dispatcher,  McKee,  S.  Frank, 

^^97^1   1,;^.;  Labor  Agent, 

427  Hallett  Place,  p^.^^^J  S^ '^1  Car  Co., 


Bcllevuc,   Pa. 


McKees  Rocks,  Pa. 


McFarlane,  W.   E.,  ALTveen,    J.    W., 

Ass't.   R.   F.   of  E.,  Rep.,  Davis  Expansion  Boring 

Penna.   R.   R.   Co.,  Tool  Co.. 

Elrania,  7620  Tioga   St., 

Washington  Co.,    Pa.                                              Pittsburgh,    Pa. 
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McKenna,  Wm.  H., 

McKenna    Bros.    Brass    Co., 
First  Ave.  &  Ross  St., 

Pittsburgh,  Pa. 

McMaster,  H.  W., 
Gen.   Supt.,   Wabash- 

Pittsburgh  Terminal  Ry., 

Pittsburgh,    Pa. 

McMaster,   R.  T., 

Inspecting   Engineer, 
P.  &  L.  E.  R.  R.  Co., 
830  Seventh  Ave., 

Coraopolis,    Pa. 

McNulty,  F.  M., 

S.  M.  P.  &  R.  S.,  Monon. 
Connecting  R.  R.  Co., 
2nd  Ave.   near   Bates  St., 
Pittsburgh,    Pa. 

McVicar,   G.    E., 
Expert, 

Galena  Signal  Oil  Co., 
Care  The  Benedick, 

Washington,   D.    C 

Nagle,   W.   E., 

Rep.    Crescent   Mfg.   Co., 
5500  Howe  St.,  E.  E. 

Pittsburgh,   Pa. 

Xannah,   F.  J., 
Asst.    Engineer, 

P.  &  L.  E.  R.  R.  Co., 
General  Office, 

Pittsburgh,   Pa. 

Neale,  Jas., 

Secretary,    Brown    &   Co., 
Tenth   Street, 

Pittsburgh,  Pa. 

Neale,  John  C, 

Asst.   Genl.   Mangr.   of  Sales, 
Carnegie   Steel   Co., 
Carnegie   Bldg., 

Pittsburgh,    Pa. 

Xeely,   J.    L., 

Div.,    F.   A..   Am.   Sheet 
&   Tin    Plate    Co., 
Frick   Bldg.. 

Pittsburgh,   Pa. 


Neison,    W.    J., 

Auditor,  Freight  Acct's., 
P.  &  L.  E.  R.  R.  Co., 
General    Office, 

Pittsburgh,    Pa. 

Nelson,  Robert, 

Rep.,    Oliver    Bros. 
Purchasing  Co., 
Frick  Annex, 

Pittsburgh,  Pa. 

Nessle,  John   B., 

General   Freight  Agent, 
P.  &  L.  E.  R.  R.  Co., 
General   Office, 

Pittsburgh,    Pa. 

Newsom,   H.    H., 

Gen.   Mgr.,   McCord   &  Co., 
2587  Grand  Boulevard, 

Detroit,  Mich. 

Nickerson,    S.    N., 
Agent,  P.   R.   R.  Co., 

Duquesne,    Pa. 

Nicol,   Geo.  A., 

Representing,   H.  W.   Johns- 
Manville    Co., 
Garrison  Apartments, 
Garrison  &  Belle  Aves., 
Baltimore,  Md. 

Noble,   D.  C. 

President,    Pittsburgh 
Spring  &  Steel  Co., 

1417  Farmers  Bank  Bldg., 
Pittsburgh,   Pa. 

Noble,   H.   S., 

Motive   Power   Inspector, 
Penn'a.    R.    R.    Co., 
Union    Station, 

Pittsburgh,  Pa. 

Nohind,  J.  J., 
V.  P.,  Hutchins  Car 
Roofing  Company, 

Hyde  Park,  Pa. 

Norton,    D.    S., 

care    .\tha    Steel    Casting   Co,, 
Newark,  N.  J. 

Gates,  Geo.  M., 
Foreman   Painter. 

Pressed   Steel   Car  Co., 
429  Jucunda  St., 

Knoxville,   Pa. 
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Obey,  G.  R., 
Superintendent, 

Monongahela   R.    R.    Co., 

Brownsville,   Pa. 

O'Connor,   Charles, 
District    Manager,    Continental 
Iron   &   Steel   Co., 
Farmers  Bank  Bldg., 

Pittsburgh,  Pa. 

Ogden,   F.   A., 

General  Freight  Agent, 

Jones  &  Laughlin  Steel  Co., 
Pittsburgh,    Pa. 

Ogden,   Geo.   D., 

Ass't.  G.  F.  A.,  P.  R.  R.  Co., 
Broad   St.   Station, 

Philadelphia,    Pa. 

Oliver,  W.   H., 

Frt.   Agent,   Penna.   Co., 
North    and    Irwin    Aves., 

Allegheny,   Pa. 

O'Neal,   J.    E., 
Trav.    Inspector, 
Union   R.   R.   Co., 
428   Seddon   Ave., 

Braddock,   Pa. 

O'Neal,  Wm.  J., 
Inspector, 

Union    R.    R.    Co., 
309   Lobinger  Ave., 

Braddock,  Pa. 


Papc,  Chas.   F., 

Mgr.,    Manufacturing    Dep't 
llutchins  Car  Roofing  Co., 
Hyde   Park,   Pa. 

Parry,  Wm.   I., 

Engineer  and  Salesman, 
Carnegie  Steel  Co., 
Carnegie    Building, 

Pittsburgh,   Pa. 

Patterson,  C.   C, 

Genl.    Fore.,   P.    R.    R., 
Twenty-eighth   Street, 

Pittsburgh,    Pa. 

Patterson,   R.   F., 
Electrical   Engineer, 
Pressed  Steel  Car  Co., 

AIcKees  Rocks,  Pa. 

Peach.   Wm.   M., 

Supt.  Pass.  Car  Dept., 
Pressed    Steel    Car    Co., 

McKees  Rocks,  Pa. 

Peacock,  W.  W., 
Resident   Manager, 

Vandyck    Churchill   Co., 
Farmers  Bank   Bldg., 

Pittsburgh,    Pa. 

Pearce,   R.   M., 

Resident    Engineer, 
P.  &  L.  E.  R.   R.  Co., 
General    Office, 

Pittsburgh,    Pa. 


Orchard.   Chas., 

Supt.   Shipping  Dept., 
Carnegie   Steel    Co., 

Munhall.    Pa. 

Orr,  J.  W., 

Asst.  to  Comp., 

Penna.  Lines  West, 
Union  Station, 

Pittsburgh,    Pa. 

Painter.  Jos., 

Ry.    Eq.,  248   Fourth    Ave., 

Pittsburgh,  Pa. 

Palmer,   C.   A.. 

Secty.   and   Treas., 

Youngstown  Car  Mfg.  Co., 
Youngstown,   O. 


Pechstein,   Albert  J.   G., 

Electrician,    The    McConway 
&  Torley   Co., 
48th   St.    &  A.   V.    Ry., 

Pittsburgh,    Pa. 

Peck.  C.  D., 
61    Rodgers  Ave., 

Bellevue,   Pa. 

Pendleton,  D.   D., 

Frick  Building  Annex, 

Pittsburgh,   Pa. 

Pfarr,   Jacob, 
Mach.  Shop  Foreman, 
Penna.   R.  R.   Co., 

Pitcairn,  Pa. 


442 


Proceedings  Railway  Club  of  Pittsburgh. 


Pfeil,  John, 
President,  American 

Spiral  Spring  and   Mfg.  Co., 
Pittsburgh,   Pa. 

Phelps,  W.  H.,  Jr., 

Clerk,  P.  R.  R.,  Union  Line, 
1722  Ridge  Ave., 

Coraopolis,    Pa. 

Pinson,  J.  H., 
Care    Davenport 

Locomotive  Works, 

Davenport,  Iowa. 

Pitzer.   Edwin   H., 

Yard   Master,   Pgh.   Div., 
Penna.   R.   R.  Co., 
7939  Tacoma   St.. 

Pittsburgh,   Pa. 

Piatt,  J.  G., 

Mech.    Rep.,   Hunt-SpiUer 
Manufacturing   Corp., 
2112    W.    ISaltimore    St.. 

Baltimore,  ]Md. 

Plunkctt.   Thos., 

Rep..   Revere   Rubber   Co., 
i68   Lake   Street, 

Cliicago,   111. 

Porter,   Chas., 

Genl.   Agent.   Yovghiogiicny 
&   Ohio  Coal   Co., 

No.  gio  House  Building, 
Pittsburgh,    Pa. 

Porter.  H.  V.. 

C.   C.  to  Pur.   Agent, 
B.  &  L.  E.  R.   R.  Co., 
Carnegie   Bldg.. 

Pittsburgh,    Pa. 

Porter,  Hon.  H.  K., 

Pres.,  H.  K.  Porter  &  Co., 
541  Wood  Street, 

Pittsburgh,    Pa. 

Potter,   H.   T., 
Chief  Engineer, 

B.  &  L.   E.   R.    R.  Co.. 

Greenville,    Pa. 

Post,   Geo.   A., 
President, 

Standard    Coupler    Co., 
2    Rector   St.. 

New    York,    N.    Y. 


Postlethwaite,    C.    E., 
Manager  of  Sales, 
Central    District, 

Pressed   Steel   Car  Co., 
I'^armers  Bank  Bldg.. 

Pittsburgh,    Pa. 

Prall,  W.   M., 

Com.,   Pittsburgh   Car 
Service  Association, 
Westinghouse   Bldg., 

Pittsburgh,    Pa 

Pratt,   Howard   A., 
Oliver   Building, 

Pittsburgh,    Pa. 

Prendergast,  J.   F., 
Master   Mechanic, 
B.   &  O.   R.  R.   Co., 

Glenwood,   Pa. 

Prickman.    W.    R., 
Agent,  Wabash-Pgh. 
Terminal   Ry., 

113  Dinsmore  Ave., 

Crafton,    Pa. 

Prosser,  C.  S., 
Asst.   Manager. 

Peerless   Rubber   Mfg.   Co., 
]6  Warren  Street, 

New    York,    N.    Y. 

Prout.  Col.  H.  G., 

V.  P.  and   Genl.   Manager, 
Union  Switch  &  Signal  Co., 
Swissvale,   Pa. 

I'roven,   John, 
.Superintendent.    Pittsburgh 
Spring  &  Steel   Co.. 
Farmers  Bank  Bldg., 

Pittsburgh,   Pa. 

Publow,  John. 

C.  C.  tf)  Train  Master, 
B.  &  O.  R.  R.  Co., 
Water   St., 

Pittsburgh,   Pa. 

Pulliam.   O.    S., 

General    Mgr.,    Pittsburgh 

Equipment   Company, 

1268   House    Bldg., 

Pittsburgh,    Pa. 
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Purely,  W.  F., 

Chief   Engineer,   Wabasli- 
Pgh.  Terminal  Ry., 

Pittsburgh,   Pa. 

Pyle,  Philip  S., 
Train  Dispatcher, 
P.   R.   R.  Co., 
5539  Ellsworth  Ave., 

Pittsburgh,    Pa. 

Quest,  W.   O., 
Foreman   Painter, 

P.  &  L.  E.  R.  R.  Co., 

McKees   Rocks,   Pa. 

Quigley,    G.    E., 

Foreman,  P.  &  L.  E.  R.  R., 

Haselton,    Ohio. 

Rabold,  W.  E.. 
Shop  Clerk,  P.  R.  R.  Co.. 
Liberty  Ave.   &  28th   St.. 

Pittsburgh.   Pa. 

Radcliff,  C.   R., 

Traveling   Fireman, 
B.  and  O.  R.   R., 
214  Towbridge   St., 

Pittsburgh,   Pa. 

Rader,    B.    H., 

Eastern   S.   A.,  Universal 
Portland   Cement   Co., 
Frick   Bldg., 

Pittsl)urgh,   Pa. 

Rae,   W.   C, 
Sales  Manager, 
Colona   Alfg.   Co., 
Magee   Building, 

Pittsburgh,   Pa. 

Rafferty.   CD., 

Ass't.  Sup't., 

Slick    Car   Wheel    Plant, 
Homestead    Steel   Works. 
Munhall,  Pa. 

Ralston.  J.  S., 
President, 

Ralston    Steel    Car   Co., 
First  Nat'l   Bank  Bldg.. 

Columbus,    Ohio. 

Ransley,  F.   E., 

Rep.,  Greene.  Tweed   &  Co., 
226  Lake   St., 

Chicago,   111. 


Rauch,  T.  T., 

Foreman  Car  Inspectors, 
Mon.  Div.,  P.  R.  R.  Co., 
32nd  and  Carson   Sts., 

Pittsburgh,  Pa. 

Rea,    C.    S., 
Sales    Manager, 

Ralston   Steel    Car   Co., 
P.  O.  Box  656, 

Pittsburgh,  Pa. 

Redding,   D.  J., 

Ass't.  Supt.  Motive  Power, 
P.  &  L.  E.  R.  R.  Co., 

McKees  Rocks,  Pa. 

Reese,   F.   T., 

Rep,,  Inter  Ocean  Steel  Co., 
531   Collins  Ave., 

Pittsburgh,    Pa. 

Rcilly.    Robert. 

C.  C.  to  Gen'l.  S.  M.  P., 
Penna.    Lines, 

527  Madison  Ave., 

Bellevue,    Pa. 

Rhine.   Geo.   B., 

Engine    House    Foreman, 
Penna.    R.    R.   Co., 
32nd   &   Carson   Sts., 

Pittsburgh,  Pa. 

Rhodes.   G.    P., 
Secretary  and  Treasurer, 
National  Car  Wheel  Co., 
Penna.  &  Grant  Aves., 
N.  S..  Pittsburgh,  Pa. 

Rhodes,  Jas.  D., 
President, 

National  Car  Wheel  Co., 
Penna.    &   Grant   Aves., 
N.  S.,  Pittsburgh,  Pa. 

Rhodes.  P.  L., 

Salesman.    Homestead 
Valve   :\Ifg.   Co.. 

Homestead,   Pa. 

Richardson.  C.  A. 
Engineer, 

B.  &  O.  R.  R.  Co., 
127  Johnston  Ave.. 

Pittsburgh,    Pa. 
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Richardson,    E.    F., 

Genl.  Air  Brake  Inspector, 
B.   &  L.   E.   R.   R., 

Greenville,    Pa. 

Richardson,    E.    M., 
Manager, 

Sherwin-Williams    Co., 
SO  Church  St., 

New  York,  X.  Y. 

Richardson,  W.  P., 
Mechanical    Engineer, 
P.  &  L.  E.  R.  R.  Co., 
General  Office, 

Pittsburgh,    Pa. 


Robertson,  Jas.   D., 
S.  A.,   Pgh.  Valve  Fdy. 
&  Const.   Companv, 

26th  St.  and  A. 'v.   R.   R., 

Pittsburgh,   Pa. 

Robinson,  J.   R., 
Ass't.  to  Manager, 

American  Locomotive  Co., 
1108  Bidwell  St., 

N.    S.,    Pittsburgh,    Pa. 

Robinson,  S.  R., 

care  Duquesne  Steel  Fd^'.  Co., 
Coraopolis,   Pa. 


Riddell,  W.  J., 

G.    Y.    ^I.,   P.   R.   R.   Co., 
6731    Hamilton   Ave., 

Pittsburgh,    Pa. 

Rider.  J.   B.. 

General  Manager, 
Pressed  Steel  Car  Co., 

McKees   Rocks,   Pa. 


Rogan,    John    A., 
M.    M.,    Div.    No.    1, 
Pgh.    Railwa3'S   Co., 
125   Auburn    St., 

Pittsburgh,  Pa. 

Rosenstock,   J    H., 
Train  Master,  D.  &  H.  Co., 

Carbondale,    Pa. 


Riley,   J.   W., 
Superintendent. 

P.  &  L.  E.  R.  R.  Co., 
General  Oftice, 

Pittsburgh,   Pa. 

Riley,  Geo.  N., 

Supt.   Motive  Power. 

McKeesport  Con.  R.  R.  Co., 
Frick  Building, 

Pittsburgh,    Pa. 

Rinehart,    H.    W., 

Inspector,  M.  P.  Dept., 
P.  R.  R.  Co., 

28th   Street. 

Pittsburgh,    Pa. 

Robbins.  F.  S., 

Ass't.    j\I.   M..   Monon.    Div., 
Penna.  R.  R.  Co., 
32nd  &  Carson  Sts.. 

Pittsburgh,   Pa. 

Roberts.    W.    P., 
Material    Inspector, 

New  York  Central  Lines, 
General   Office. 
P.  &  L.   E.   R.   R., 

Pittsburgh.    Pa. 


Rowand,   Will   H., 

Rep.,  W.  W.  Lawrence  &  Co., 
Pittsburgh,    Pa. 

Rupp,  R.  D., 

Stenographer,    ]\I.    P.    Dept., 
P.   R.  R.  Co.. 
Union  Station. 

Pittsburgh,    Pa. 

Russom,  T.  H., 
Supt.    Car   Dept., 
B.  &  O.  R.  R.  Co., 

Baltimore,    Md. 


Rutzkv,  B.   E. 
R.  F.  D.  2, 


Sheperd,  Ohio. 


Ryan,    William    F.. 

Car  Fore.,  B.  &  O.  R.  R.  Co., 
100  Generta  St., 

Pittsburgh,    Pa. 

Rys,  C.  F.  W.. 

Ass't.   ]\Iet.   Engineer, 
Carnegie   Steel   Co., 
Carnegie  Building. 

Pittsburgh,   Pa. 
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Sager,  Wm.  B., 
Yard  Master, 

Alonon.  R.   R.  Co., 

West   Brownsville, 

Washington  Co.,  Pa. 

Sampson,  Jas.  ]\I., 
Metallurgist, 

McConway    &  Torley   Co., 
5 141  Woodlavvn  Ave., 

Pittsburgh,  Pa. 

Sandorsoii,   M.  W., 

Manager,    Carborundum    Co., 
Frick  Annex, 

Pittsburgli,   Pa. 

Sandman,  A.   G., 
Chief   Draftsman, 
B.  &  O.  R.  R., 
2310  Roslyn  Ave., 
Walbrook, 

Baltimore,   Md. 

Sargent,    F.   W., 

Chief   Engineer,   American 
Brake  Shoe  &  Foundry  Co., 
Mahwah,   N.   J. 

Sargent,  L.  L., 
Ass't.  R.  F.  of  K, 
Penna.  R.  R.  Co., 

N.  W.  Cor.  Park  and 
Maple  Ave., 

Greensburg,  Pa. 

Sattley,  E.  C, 
Manager,   Page 
Woven  Wire  Fence  Co., 

Monessen,  Pa. 

Schaffer,   R.  H., 

Clerk,   Office   Gen'I   Supt., 
Penna.    R.    R.    Co., 
Union   Station, 

Pittsburgh,    Pa. 

Scheck,  H.  G., 

Road  Foreman  Engines, 
Monon.  Div.,  P.  R.  R.  Co., 
32nd  St.,  S.  S., 

Pittsburgh,    Pa. 

Schlacks,  W.   J., 

Sales  .\gent.  McCord  &  Co., 
Old    Colony    Bldg.. 

Chicago,    111. 


Schleiter,   W.    F., 

Sec,  Dilworth,   Porter  &  Co., 
313   Si-xth   Ave., 

Pittsburgh,    Pa. 


Schoen,  Charles  T., 


Media,   Pa. 


Schoen,   W.   H., 
President, 

Pennsylvania  Malleable  Co., 
Farmers    Bank    Bldg., 

Pittsburgh,    Pa. 

Schoeneman,  Chas.  J., 
513   Gross   St., 

Pittsburgh,    Pa. 

Schoonmaker,  J.    M., 
Vice   President, 

P.  &  L.  E.  R.   R.  Co., 
General  Oliice, 

Pittsburgh,    Pa. 

Schoonover,  W.   H., 
Clerk,  Office  Gen'I.  Supt., 
P.  R.   R.  Co., 
Union    Station, 

Pittsburgh,  Pa. 

Schomberg,  Wm.  T., 
Blacksmith    Foreman, 
Pennsylvania   Compan}', 
1209   Resaca   Place, 

Allegheny,    Pa. 

Schoyer,  A.  M., 

General   Superintendent, 
Penna.   Lines  West, 

Pittsburgh,   Pa. 

Schreiner,  AV.   C, 

IManager,   Main   Belting  Co., 
33  Terminal  Way, 

Pittsburgh,   Pa 

Schuchman,  W.  R., 
Sec.    &   Treasurer, 

Homestead  Valve  IMfg.  Co., 
Homestead,    Pa. 

Schultz,  Geo.  H., 
Purchasing  Dept., 
Penna.  R.  R.   Co., 
Union    Station, 

Pittsburgh,  Pa. 
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Scott,  W.  A.,  Jr., 

President,  American  Car 
Screen  Co., 

Ferguson    Building, 

Pittsburgh,   Pa. 

Scott,  Thomas, 

Agent,  Bureau  of  Coke 
Statistics,    Various    Lines, 
Westinghouse     Bldg., 

Pittsburgh,    Pa. 

Searle,  J.  M., 

Cons.  Engr.,  Pittsburgh 
Stoker   &   Mfg.    Co., 
6905   Hamilton  Ave., 

Pittsburgh,    Pa. 

Searles,  E.  J., 

Rep.,  American  Brake  Shoe 
&   Foundry   Co., 

Real   Estate   Trust   Bldg., 
Philadelphia,  Pa. 

Setchel,  J.   H., 

General  Sales  Manager, 
Jerome  &   Elliott, 
2^"]  Canal  Street. 

Chicago,    111. 

Severance,  F.  W., 
Sec.  and  Treas., 

S.  Severance  Mfg.  Co., 

Glassport,    Pa. 

Shannon.  Chas.. 

Rep..  Lowe  Bros.  Co.. 
1205   Fayette   St., 

N.  S.,  Pittsburgh,  Pa 

Shelhart,    Frank, 
Ass't.    Storekeeper, 
Penna.   R.   R.  Co.. 
28th  St.  Shops, 

Pittsburgh.   Pa. 

Shields,  W.  W., 
Salesman, 

C.  Trautman  Co.. 
1801  Carson  St.. 

Pittsburgh,    Pa. 

Shipe.  Warren  E., 
Clerk,  M.  P.  Dept., 
Penna.  R.  R.  Co., 
Union  Station, 

Pittsburgh,    Pa. 


Shuck,   Wm.    C, 

with   Lockhart  Iron  & 
Steel  Company, 

Pittsburgh,    Pa. 

Simpson,    M.    S., 
Representing 

Pressed  Steel  Car  Co., 
Farmers    Bank   Bldg., 

Pittsburgh,    Pa. 

Sims,  David  H.. 

P.  &  L.  E.  R.  R.  Co., 
Lock   Box  26, 

Pittock    P.    O.,    Pa. 

Simm,  J.   C, 
Treasurer, 

Machinists'  Supply  Co., 

Pittsburgh,  Pa. 

Sinclair,  Angus, 

President  and   Editor  Ry.  and 
Locomotive   Engineering, 

Millburn,  N.  J. 

Sipe,   Geo.  T., 
Treas.,  Jas.  B.  Sipe  &  Co., 
516   Federal   St., 

Allegheny,   Pa 

Sitterly,  W.  H., 

Gen'l.   Car  Inspector, 
Penna.  R.  R.  Co., 
Brisbane  Bldg., 

Buffalo,    N.    Y. 

Slemmer,  W.  M., 
Inspector, 

Union  R.  R.   Co., 

Port   Perry,   Pa. 

Slick,  E.   E., 

Chief    M.    E.,    Carnegie 
Steel   Co.,  Carnegie   Bldg.. 

Pittsburgh.    Pa. 

Slifer,   Hiram  J., 

care    Chicago    Great 
Western    Ry., 

Chicago,   111. 

Slocimi,   C.  v.. 
Special    Agent. 

Titanium  Alloy  Mfg.   Co., 
5500   Irwin    Ave., 

Pittsburgh,    Pa. 


Members.  447 

Slocum,  Roy  L.,  Snyder,  Jos., 

Ass't.  Supt.,  Universal  General   P'orcman, 

Portland  Cement  Co.,  P.  &  L.  E.  R.  R., 

520  Holmes   St.,  P.  O.   Box  52, 

VVilkinsburg,    Pa.  Dickerson  Run,  Pa. 

t 
Smith,  A.  D.,  Snyder,  J.  Rusli, 

Supt.,  Canfield  Oil  Co.,  President,    Ellwood   Coal,    Oil 

Fourth   Ave.,  and   Gas    Company, 

Coraopolis,   Pa.  Fulton   Building, 

Pittsburgh,  Pa. 
Smith,  A.   M.. 

General  Manager,  Soles,    G.   H., 

Coal  &  Coke  Ry.,  Supt.   Bridges  and   Buildings, 

Elkins,  W.  Va.  P.  &  L.  E.  R.  R.  Co., 

General  OtTice, 
Smith,  Alan  Wood.  Pittsburgh     Pa 

Ass't.    Gen'l   Yard   Master, 

P.   &   L.   E.   R.   R.   Co.,  Stafford,   B.   E.   D., 

Girard,    Ohio.  General  Manager, 

Flannery   Bolt  Company. 
Smith,   D.   W.,  Pittsburgh,    Pa. 

Foreman  Painter. 

Pennsylvania   Lines   West,  Stafford,   Saml.   G., 

N.    S.,   Pittsburgh,    Pa.  V.   P.,  Vulcan  Steel  Co., 

Aliquippa.    P^. 
Smith,   Harley  G., 

Rep.,  Cleveland  Twist  Stark,  F.  H., 

Drill  Company,  •  Supt.  Rollmg  Stock, 

Cleveland,  Ohio.  Pittsburgh   Coal   Company, 

Coraopolis,    Pa. 
Sniith    James.  S^.^j^    j^^    ^ 

Supt.,   Lawrenceville  /^      n     t        •       r^        t^      , 

Bronze  Co.,  ^Vl  ^-  ,  ^"'P  {>  ^^'  ^^P*- 

31st  St.  and  Pcun  Ave..  Hocking   Valley   Ry., 


Pittsburgh,   Pa. 


Spahr   Bldg.. 

Columbus,   O. 


Smith.    M.    A.,  Slarkey,    Samuel, 

Fore.,  P.   &  E.   E.   R.   R.   Co.,  care  American  Bridge  Co., 

Glassport,   Pa.  6962   Bennett  St.. 

,  Pittsburgh,    Pa. 
Smith,   Russell, 

Master  jNIechanic,  Stewart,   C.  A., 

Pressed  Steel  Car  Co.,  Asst.   Station    Master, 

]\IcKees  Rocks,  Pa.  B.   &  O.   R.   R., 

4738  Lytic   St.. 

Smith,    W.    A.,  Pittsburgh,   Pa. 

Vice   Pres't..    Lino    Paint    Co.,  ^    t^    n 

Collinwood.    Ohio.  Stewart,  S.   R.   B  , 

Irani    Dispatcher, 

Smith.  Willard  A.,  P.    R.   R.    Co., 

President  Railwav   Review,  613   Hampton  Ave., 

Manhattan   Building.  Wilkinsburg,    Pa. 

Chicago,    111.  . 

Stiles.  L.  A., 

Snvder,  F.  L.  Bag.   Agent. 

care  of  B.  &  L.  E.  R.  R.  Co.,  P.  &  L.  E.  R.  R.  Co., 

Carnegie  Building.  General  Office. 

Pittsburgh,   Pa.  Pittsburgh,    Pa. 
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Stoddart,  W.  G., 
Order   Clerk, 

H.  K.  Porter  Co., 

1405   Woodland  Ave., 

N.  S.,  Pittsburgh,  Pa. 

Storrs,    Chas.    P.. 

Manager,   R.    R.    Dept., 
Storrs    Mica    Co., 

Owego,  Tioga  Co.,  N.  Y. 

Strattan,  G.  W., 

care  G.  E.  Strattan, 
General   Foreman, 
Penna.  R.   R.   Co.,      ■ 

Philadelphia,  Pa. 

Streicher,    Chas., 
Manager  of  Works, 
Keith   Car  &  Mfg.   Co., 

Sagamore,  Mass. 

Stuart,  Geo.  S., 
Representing 

Franklin   Mfg.   Co., 

Franklin,  Pa. 

Stuart,  Malcolm  D., 
Claim  Agent, 
Penna.    Lines    West, 
1013    Penn    Ave., 
care  E.   L.  Covert, 

Pittsburgh,    Pa. 


Sullivan,  W.  H., 
Ass't.  Foreman, 
28th  Street  Shops, 
P.   R.  R.   Co., 
7315   Idlewild  Street, 

Pittsburgh,    Pa. 

Summers,  E.  W., 
President, 

Summers  Steel  Car  Co., 
Farmers   Bank  Building, 
Pittsburgh,   Pa. 

Suydani,    R.   S., 
President, 

M.    B.  Suydam  Co., 
6ist  and  Butler  Sts., 

Pittsburgh,    Pa. 

Swartz,  H.  E., 
Ass't.   Treasurer, 
Pressed  Steel  Car  Co., 
Farmers   Bank  Bldg., 

Pittsburgh,    Pa. 

Svvann,  J.   B., 

G.   F.   C.  D.,   Penna. 
Lines,    S.    W.    System, 

Columbus,  Ohio. 

Swearer.   Howard  R.. 

Rep.,  Jas.  B.  Sipe  &  Co., 
516  Federal  St., 

N.  S.,  Pittsburgh,  Pa. 


Stucki,  A., 
Engineer, 

Farmers    Bank    Building, 

Pittsburgh,   Pa. 


Sweeley,   G.  P., 

Master   Mechanic,   Penna. 
Line?  West  of  Pittsburgh, 
Allegheny,    Pa. 


Suckikld.   G.  A., 

Head    Order   Department, 
Pressed   Steel  Car  Co., 

McKees  Rocks,  Pa. 

Suhrie,  Norman, 

Instructor  of  Firemen, 
Penna.  R.  R.  Co., 
2825  Penn  Ave., 

Pittsburgh,  Pa. 

Sullivan.  M.  W., 

Road   Foreman  of   Engines, 
Delaware   &   Hudson   Co., 
42  Washington   Street, 

Carbondale,    Pa. 


Symington,   C.  J., 
Sales    Agent, 

T.   H.    Symington   Co., 
Calvert    Building, 

Baltimore,    Md. 

Synnestvedt,   Paul, 

Mechanical   Engineer   & 
Patent   Attorney, 
Frick  Building, 

Pittsburgh,    Pa. 

Tamkins,   B.   L., 

Foreman,   H.   K.   Porter  Co., 
1405  Woodland  Ave., 

N.  S.,  Pittsburgh,  Pa. 
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Tate,    Ralph    H., 
Sales   Agent, 

National  Car  Wheel  Co., 
505    Preble   Ave., 

Allegheny,    Pa. 


Tovvnsend,  J.  F., 
Traffic  Manager, 
National   Tube   Co., 
Frick   Building, 

I'ittsburgh,    P; 


Taylor,  H.  G., 

Rep..   Ball   Chemical   Co., 
Fulton    Building, 

Pittsburgh,   Pa. 


Transue,  O.   F., 

Genl.  Manager,  The 

Transue  &  Williams  Co., 

Alliance,    Ohio. 


Taylor,   J.    W., 

Expert   Department, 
Crucible  Steel  Co.  of 
America,      Frick   BIdg., 

Pittsburgh,    Pa. 

Tessej'man,  J.  E., 
General   Manager, 

Ralston  Steel  Car  Co., 
157.3  East  Long  St., 

Columbus,  Ohio. 

Thomas,   Chas., 

Ass't.  Train  Master, 
P.  &  L.  E.  R.  R.  Co., 

McKees   Rocks,  Pa. 

Thomas,  J.  FI., 

Motive    Power   Inspector, 
Penna.  R.  R.  Co., 
28th  St.   Shops, 

Pittsburgh,    Pa. 

Thomas,    R.    L., 
Vice   President, 

B.  M.  Jones  &  Co., 
141    Broadway, 

New    York,    N.    Y. 

Thomas,  W.   R., 

R.  F.  of  E.,  D.  &  H.   Co., 
83  Salem  Ave., 

Carbondale,    Pa. 

Thompson,    B.    E., 

C.  C.  to  Frt.  Train  Master, 
Penna.   R.   R.   Co., 
Union    Station, 

Pittsburgh,    Pa. 

Tolan,  Clarence,  Jr., 
Sales   Agent, 

American    Steel    Foundries, 
Pittsburgh,    Pa. 


Trout,  W.  L., 

I'^ngine  House  Foreman. 
Penna.   R.    R., 
619  W.   Main  St., 

Monongahcla,    Pa. 

Trumbull,  A.  G., 
Mechanical   Sup't., 
Erie  R.  R.  Co., 

Cleveland,  Ohio. 

Tucker,  Jno.   L., 
Train    Master, 

Monon.  Div.,  P.  R.  R.  Co., 
30th  &  Sarah  Sts.,  S.  S.. 

Pittsburgh,    Pa. 

Tunstall,   Wm., 

Master   Carpenter. 
Union   R.    R., 
330  E.  11th  Ave.. 

Homestead,  Pa. 

Turner,    F.    M., 

General  Superintendent, 
A.  &  S.  S.  R.  R.   Co., 

Cor.  loth  and  JVIuriel  Sts., 
S.    S.    Pittsburgh,    Pa. 

Turner,  J.   J., 

Second  Vice  President, 

Pennsylvania  Lines, 

Union  Station, 

Pittsburgh,    Pa. 

Turner,  Jno.  S., 
Sales  Agent, 

Pressed  Steel  Car  Co., 
24  Broad   St.. 

New    York,    N.    Y. 

Turner,  L.   H., 

Supt.    Motive    Power, 
P.  &  L.  E.  R.  R.  Co., 
General  Office, 

Pittsburgh,    Pa. 
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Turner,   Walter   V.. 

Chief   Engr..   Westinghouse 
Air  Brake  Company, 

Wilmerding,  Pa. 

Unger,   J.   S., 

Manager,  Central 

Research  Laboratory, 
Carnegie  Steel  Co., 

Duquesne,  Pa. 

Van   Blarcom,  H., 
Resident   Manager, 

Westinghouse   Machine   Co., 
Westinghouse    Bldg., 

Pittsburgh,   Pa. 

Van   Home,    F.   P., 
Treasurer,    Pressed 
Steel   Car   Company, 

Farmers   Bank   Building. 
Pittsburgh,    Pa. 

Venning,   F.  ].j 

Supt.   Overhead   Construction, 
Pittsburgh   Railways   Co., 
435  Sixth  Ave., 

Pittsburgh,  Pa. 

Vissering,   Harry, 
President, 

Harry  Vissering  &  Co., 
77  Jackson  Boulevard, 

Chicago,   111. 

Wagner,  George  F., 

Freight   Agt.,   Penna.   T.ines, 
East   Liberty, 

Pittsburgh,    Pa. 

Walker,  J.  W., 

Airbrake   and   Steam   Heat 

Inspector,  P.  R  .R.  Co., 

206  Union  Station, 

Pittsburgh,  Pa. 

Wallace,   M.   E., 

Gen'l.    Supt.,    Canadian    West- 
inghouse. Company, 

Hamilton,  Canada. 

Walther,  G.  C, 

Foreman    Car   Inspectors, 
Penna.   R.   R.    Co., 

Verona,  Pa. 

Ward,  Chas.  E., 
Oil   Inspector. 

Pittsburgh   Coal  Co., 
232  Fifth  Ave., 

Pittsburgh,  Pa. 


Ward,  Frank   B., 
1341  Arch  St., 

Philadelphia,  Pa. 

Ward,   V.    B., 
V.  P.,  Island  Petroleum  Co., 
P.   O.   Box  978, 

Pittsburgh,    Pa. 

Warfel,   J.   A., 
Manager, 

Linde  Air  Products   Co., 
Farmers    Bank    Building, 
Pittsburgh,    Pa. 

War  11  eld,  J.   M., 

Cashier  and  Chief  Clerk, 
Universal   Portland    Cement 
Comoany, 

1031  Blackadore  Ave.. 

Pittsburgli,    Pa. 

Warne,  J.   C, 

Master  Mechanic,  Penna. 
Casting  &  Machine  Co., 
505    Preble  Ave., 

Allegheny,    Pa. 

Warner,   E.   O., 

Rep..  The   National   Malleable 
Castings  Co., 

1205  Franklin  Bank  Bldg., 
Philadelphia,   Pa. 

Warnock.   Harry   R., 
General  Foreman, 
Locomotive    Dept., 

INIonongahela  R.  R.  Co., 
South   Brownsville,   Pa 

\\'ay,    L.   A., 

Supt.,   Duquesne    Steel 
Foundry  Co., 

Coraopolis,    Pa. 

Waycott,  Albert, 
President, 

Damascus  Brake  Beam   Co., 
Cleveland,  O. 

Weigel,  Fred  S., 

/\sst     Superintendent, 

P.  &  L.  E.  R.  R.  Co., 
General   Office, 

Pittsbm-gh,    Pa. 
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VVeimer,    Hubbs,  White,   F.    L., 

General    Bookkeeper,  Mechanical   Engineer, 

P.   &  L.  E.   R.   R.  Co.,  Carnegie   Steel   Co., 

Pittsburgh,    Pa.  1105   Chislett   St., 

Pittsburgh.   Pa. 
Wcisbrod,   J.    F., 

National    Car   Wheel   Co.,  Whited,  Willis. 

Penna.  &  Grant  Aves.,  Engmeer  Div.   of  Bridges, 

N.  S.,  Pittsburgh,  Pa.  Dcp't.  of  Public  Works, 

City  of  Pittsburgh, 
Wells,   D.   L.,  Pittsburgh,    Pa. 

Genl.  Agent.  Erie  R.  R.  Co.,  ,,,.,  ,         tj     <      ^    ^ 

525  Smithl^eld  St.,  \WMcr,  Herbert  A.. 

Pittsburgh,    Pa.  Asst.   Gen   .   Supt, 

Jones  &  Eaughlm  Steel  Co., 

,,  ,     .      „  Woodlawn,    Pa. 

Wendt,    I'.dwin    v., 

^^sst.   Engineer,  Williams,    H.    C, 

V^  L.  E.  R.  R.  Co.,  Ass't.  Claim  Agent, 

General    Oltice,  Wabash-Pittsburgh 

Pittsburgh,    Pa.  Terminal   Ry., 

Wabash  Building, 

Wcscoe,  F.  B.,  Pittsburgh,    Pa. 
Stock   Keeper,   Penna.    Co., 

P.   O.   Box  337,  Williams,   Irving, 

Conway,    Pa.  m.  P.  Inspector, 

Penna.    R.    R.    Co., 

Wetinore,   S.   M.,  P.  O.  Bo.x  386, 

General    Manager,  Altoona,   Pa. 
Carbon   Steel    Co., 

Pittsburgli,   Pa.  Williams,  J.   E., 

General  Yard  Master, 

Wettach,   Chas.    D.,  P-  &  L.  E.  R.  R.  Co.,        . 

Vice    President,  Haselton,  Ohio. 

W.    W.    Lawrence   Co.,  WillianT;,    W     J, 

W.   Carson    St.,  Clerk,   P.    R.    R.    Co., 

Pittsburgh,    Pa.  211    Neshannock    Ave., 

New  Castle,   Pa. 

W  heelliouse,  Sidney  li.. 

Manager,    Hamilton-  Williams,   W.   W., 

Corliss  Engine  Works,  M.    M.,    Crucible    Steel    Co. 

Frick   Building,  of  America, 

Pittsburgh.   Pa.  30th    Street. 

Pittsburgh,    Pa. 
Whipple.   A.   L., 
Whipple  Supply  Co.,  Wilson,  Geo.  A., 

50  Church   St.,  Pres.,  Geo.  A.  Wilson  &  Co., 

New'  York,    N     Y  Machesney   Bldg., 

Pittsburgh,    Pa. 

White,  F.  B.  .  Wilson,   Harry, 

Spl.   Inspr.,  P.   R    R    Co.,  WHiolesale   Lumber, 

Pitcairn,  Pa.  Bessemer   Building, 

White,  J.   D.,  Pittsburgh,    Pa. 

Salesman,    Crucible    Steel  Wilson,  J.  T., 

Company  of  America,  President,  American  Balance 

Frick   Building,  Slide   Valve   Co., 

Pittsburgh,  Pa.  Jersey  Shore,  Pa. 
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Wilson,  John  W., 

117   Ridge  wood   Ave., 

Newark,  N.  J. 

Wilson,  W.   H., 

Ass't.  to  Third  Vice-Pres't., 
Northern  Pacific  Ky., 

St.   Paul,   Minn. 

Wilson,  W.  J., 

Engr.,  P.  &  L.  E.  R.  R.  Co., 
532  Chartiers  Ave., 

McKees  Rocks,  Pa. 

Winter,   F.   W., 
Patent  Attorney, 
Oliver  Building, 

Pittsburgh,    Pa. 

Wiseman.  E.   B., 
Division   Engineer, 
Penn'a.  R.  R.  Co.. 
3000  Sarah  St.,  South  Side, 
Pittsburgh,    Pa. 

Wolfersberger,  S.  C, 
Train  Master, 

B.  &  O.  R.   R.  Co., 
153   Crawford  Ave.. 

New    Castle,    Pa. 

Wood.  Arthur  J., 
Associate   Professor. 
Railwaj^  Mechanical 
Engineering, 

Penn'a.    State    College, 
State  College,   Pa. 

WV,od,  Ralph  C, 
Draftsman. 

Citv  of  Pittsburgh, 
702  N.  Homewood  Ave., 

Pittsburgh.    Pa. 

Wood,   Walter   B., 

Rep..  The   Forest   City   Paint 
&  Varnish  Co., 
Ferguson  Bldg., 

Pittsburgh,    Pa. 

Wood,  W.  H., 

Fore.,   Brass   Foundry,   Penna. 
Co.,  32  Hubbard  St., 

Allegheny,    Pa. 

Woodford.  W.   R., 
President, 

Rail  &  River  Coal  Co., 
Fulton  Building, 

Pittsburgh,    Pa. 


Wooding.    Emanuel. 

Supt.,  Verona   Tool   Works. 

Verona,    Pa. 

Woodside,    S.   P., 

General   P'reight  Agent. 
Wabash-Pittsburgh  Ter.   Ry., 
Wabash  Building, 

Pittsburgh,    Pa. 

Woolley,   W.    S.. 

Woolley  Gas  Power  and 
Equipment  Co., 

1214  Sherman  Ave., 

N.  S.,  Pittsburgh,  Pa. 

Woodworth,   R.   B., 
Sales   Department, 
Carnegie    Steel    Co., 

Pittsburgh,    Pa. 

Wrenshall,    C.    W.. 
Superintendent. 

Pressed    Steel   Car   Co., 

McKees  Rocks,  Pa. 

Wright,    C.   W., 
Secretary, 

Steel  Car  Forge  Co., 

Pittsburgh,    Pa. 

Wright,  E.   L., 

Rep..    Collins    &   Wright, 
5501-09  Butler  St.. 

Pittsburgh,   Pa. 

Wright,  R.  v.. 

Editor,  Mechanical  Dept., 
Railway  Age  Gazette, 
285  N.  20th  St., 

East  Orange,  N.  J. 

Wynn,   B.   F., 
blaster  Painter, 

Pennsylvania  R.   R.  Co., 

Pitcairn,    Pa. 

Yohe,  J.  B.. 

General   Manager, 
P.  &  L.  E.  R.  R.  Co., 
General  Office, 

Pittsburgh,  Pa. 

Yohe,  J.   K..  Jr.. 

Night    Chief   Dispatcher, 
B.  and  O.  R.  R.  Co.. 

Pittsburgh,  Pa. 
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Young,  A.   G.,  Ziinmennaii,   E.  W., 

Traf.'  Manager,   American  Asst.    Pass.   Train   Master, 

Sheet  &  Tin  Plate  Co.,  Pgh.  Div.,  P.  R.  R.  Co., 

Frick  Building,  Union   Station, 

Pittsburgh,  Pa.  Pittsburgh,    Pa. 

Young,   W.    W.,  Zimmerman,  O.  L., 

P.  a'..  Union  Switch  Engine  House  Foreman, 

&  Signal  Co.,  Penna.   R.   R.   Co., 

Swissvale,  Pa.  Pitcairn,    Pa. 

Zinsmaster,   F., 

Fore.  Engine  House, 
Penna.  Company, 
i8  Ivanhoe  Ave.  , 

Emsworth,    Pa. 


E.STABLISH  ED 
1891 


EDWARD  KERR.  President 
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Dm55  and  Bren/e  (djtinjs  o!  [my  Oescnption. 

fnpe  km  M  in  Journal  Bed[in§5  d  Speddltf. 

Sole  Manufacturers  of  CORINTHIAN  BRONZE  for  Driving  and  Rod  Brasses. 
High  Grade  Babbitt  Metals.       Daily  Capacity  50,000  Lbs. 

Office  and  Works,  Thirty-first    Street   and    Penn    Avenue. 


TME  JANNEY  "X"  COUPLER 

The  latest  development  of  the 

M.  C.  B.  Coupler 

Has 

"Lock- 

to- 

thc- 

Lock", 

"Lock  Set"  and  "Knuckle-Opener 
JANNEY    SIMPLICITY. 

MANUFACTURED  ONLY  BY 

THE  McCONWAY  &  TORLEY  COMPANY 

PITTSBURGH.   PA. 


-^p^ 


Most  extensive  service 
has  demonstrated 
the  efficiency  and 
safety  of  the 

PlNTSCH    SySTEM 

under  all   condi- 
tions  of  service 


utmmT. 


Latest  Mantle  Lamp  TYPtN?3500 

'Hourly  Consumption  2,12  Cubic  Ft' 
"Gandle  Power  99.5" 
J.G.Denton    Professor 
Engineering  Practice, 
Stevens  Institute,  Hoboken.N. J. 
COST  l«PER  HOUR. 


^:2  RECTOR  SJ^J^TYC/^  ^^^^^^^  and  UGHT^^^^j^NE 


NEWYORK.N.Y. 


This  Space  For  Sale 


RAILWAY    STEEL-SPRING    COMPANY, 

Springs, 

Latrobe  Tires, 

Steel  Tired  Wheels. 

GENERAL  OFFICE.  71  BROADWAY,  NEW  YORK. 

BRA^CH  OFFICES:— CHICAGO.  ST.    LOUIS.    ST.    PAUL,    WASHINGTON,  D.  C. 


Damascus  Drake  Dcant  €0., 

...Manufacturers  of... 

"Damascus  and  Waycott"  Beams. 

General  Offices,  Eastern  Factory,  Western  Factory, 

CLEVELAND,  OHIO.       SHARON.  PA.       EAST  ST.  LOUIS,  ILL. 


Peerless  Rubber  manufacturing  Co. 


"»""'"'"'"•  Fine  Meclianical  Rubber  EjoiIs  for  Railroad  Eniiipment  '« »"«»  s'- 

of  ^     "^  New  York. 


Rust  Proof  Steel  Hose  Clamper 

For  Air  Brake,  Steam  Heating  and  Tank  Hose 

J.  R.  CLANCY,  MFR.,  Syracuse,  N.  Y. 

MAIN  BELTING  Co.,  Sales  Agt. 

33  Terminal  Way.    Pittsburgh,  Pa. 

5@°  Send  for  Blue  Prints  and  Samples.  Bell  Phone  683  Hemlock 


This  Space  Por  Sale 


STANDARD  STEEL  CAR  COMPANY 


(  General  Offices:  Frick  Bid?.,  PITTSBURG,  PA.  (  BUTLER,  PA. 

OFFICES^  NEW  YORK:     170  Broadway  WORKS  ^  NEW  CASTLE.  PA. 

(CHICAGO:     Fisher  Building  i  HAMMOND,  IND. 

STEEL   AND    COMPOSITE 

FREIGHT  CARS 

For  all  Classes  of  Service,  from  our  Standard  Designs, 
or  according  to  Specifications  of  Purchasers. 


Steel  Car  Underframes 

TRUCKS.  BOLSTERS,  BRAKE  BEAMS.  ETC. 

Capacity  50.000  Cars  per  Annum 


INQUIRIES 
SOLICITED 


THE 
BUTLER 

FRICTION 
GEAR. 

Piper  Patents 

250,000 

POUNDS 

CAPACITY 

Has  all  the 
Points  of  a 
Perfect  Gear 


DRAWBAR  ATTACHMENTS 


RELIABLE 

TANDEM 
SPRING    GEARS. 

64x8.  or  8x8  Springs 

Perfect  Spring  Protection. 

No  Strain  on  Yoke  Rivets 

Except  in  Pulling. 

THE  BUTLER  DRAWBAR  ATTACHMENT  COMPANY 

CLEVELAND,    OHIO 


ScNo    ro^    Catalog 


STANDARD  STEEL   PLATFORMS 

ARE  IN  USE  BY  259  COMPANIES 

SESSIONS— STANDARD   FRICTION   DRAFT  GEARS 

ARE  IN  USE  BY  I49  COMPANIES 
—  BOTH  MADE  BY— 

THE  STANDARD  COUPLER  CO. 

CHICAGO:  People's  Gas  Building  NEW  YORK:  2  Rector  St. 


This  Space  For  Sale 


Union  Steel  Casting  Company, 

PITTSBURG,  PA. 

Steel  Cast  Locomotive  Frames,  Driving 

Wheel  Centers,  and  Miscellaneous 

Locomotive  Castings. 

Vanadium  Steel  Castings  a  Specialty 


WARD  EQUIPMENT  CO. 

Heating  Apparatus  for  Railway 
Cars  and  Locomotives 

139  Cedar  Street,    New  York 
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Carnegie  Llbrwy 
of  Pittsburgh 


SUVDAM'S  Protective  PAINTS 

foF  ffcit  (jfs  >i  Stfodyral  M  M 


MANUFACTURED   BY" 


M.  B.  SUYDAM  COMPANY, 

OFFICE  AND  WORKS.  61ST     AND   BUTLER  STS., 

BELL  'PHONE:,    343    nSR.  PITTSBURGH,     PA, 


Pittsburgh  Equipment  Co. 
1208  House  Building,  Pitts- 
burgh. Manufacturers  in 
Pittsburgh  of  Cast  Steel 
Truck  Bolsters,  Body  Bol- 
sters, Truck  Side  Frames 
and  Ca^t  Steel  Draft  Sills 
and  End  Sills. 


LINO  CEMENT  METAL  PAINTS 

— -V 

A  pure  Portland  cement  ground  in  oil. 
Let  us  show  you  proofs  that  it  is  unaffected  by  strong  acid,  •» 
brine,  heat,  salt  air.  moisture,  etc.  ;— 

-     ■  •■  ■ ■         ■  " '  '       ff 

THE  LINO  PAINT  COMPANY 

COLLINWOOD.  OHIO.- 


